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Practical Drawing. |each other, lies in the fact that, generally, | ated in space when their projections are 
|the parts which compose a machine are| known. See Art. 258. 

|either arranged parallel to each other, or) Let 7, k yn, (Fig. 284) represent the upper 
disposed at right angles, and therefore by | base of a prism which is to be projected. 
arranging the planes of projection ina man- | The manner of projecting this prism on the 
ner as here shown, we can place these | vertical and horizontal plane of projections 
planes so as to coincide with the disposition | is clearly shown in Fig. 164, and the prin- 


of nearly all the different norte of a mertine. | cinte> upon whieh the method of projecting 


Now, in order to obtain a side view of this 
prism, we project it on the second vertical 
plane of projection B F, in a manner pre- 
cisely similar to that adopted in projecting 
it on vertical plane of projection A B; 
namely, we assume that, through the points 
0, t, k,—which are the extremities of the 
edges of the prism—lines are drawn perpen- 
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398. Remarks. Should the student find it 
too difficult to make a drawing similar 





to that represented by Figs. 281 and 282 of 
a bearing, he may lay it aside until further 
advancement has been made. But by a de- 
termination on tbe part of the student to 
overcome all difficulties in making this 
drawing, and a perseverance until it is 
finished, before any otber problem is taken 
up, he will derive a greater benefit’ than by 
laying it aside. Any doubt that the student 
may have as to the manner of obtaining the 
relative positions, in the two views, of 
points and lines which represent one and 
the same thing, indicates that the previous 
problems have not been thoroughly under- 
stood, and therefore, under such circumstan- 
ces, the student should again read and study 
all ‘the previous problems which bear on 
this subject, so as to enable him to make 
this drawing correctly; pains should also 
be taken to make it neatly. 


Problem 56. 
SIDE ELEVATIONS. 


399. In order to explain clearly the 
methods employed for obtaining the 
projections of some of the objects 
which are to follow, it will be de- 
sirable to show three distinct views 
or projections of each solid; that is 
to say, instead of showing a vertical 
projection (front elevation) and a 
horizontal projection (plan) we sball 
sometimes add a side elevation 
(sometimes called an end view) of 
the same solid. 

It is therefore necessary to ex- 
plain the principles upon which the 
constructions of the side elevations 
are based, and also the principles 
by which the relative position of 
the side elevation to the positions 
of the other two views may be de- 
termined. 

400. Let A B H# F, Fig. 284, rep- 
resent the horizontal plane of pro- 
jection, and Jet the heavy line A B 
be the edge of the vertical plane of 
projections represented as stand- 
ing perpendicular to the horizontal 
plane A B EH F. In Art. 217 we 
see that a separate plane of projec- 
tion is required for each view or 
projection of a solid, and therefore, 
to obtain a side elevation we must 
now add another plane of projec- 
tion to the two already named. 
Let the heavy line B Ff’ represent 
the edge of such a plane of projec- 
tion standing perpendicular to the 


horizontal plane A B H F, and also ) 


at right angles to A B. Here then 

we have three planes of projections, 

one of them being a horizontal 

plane, and the other two are verti- 

cal planes. The plane represented by the 

line A B we shall call—as before—the ver- 

tical plane of projection; and the plane 

represented by the line B F' we shall name 

the second vertical plane of projection. 
The reason for placing the planes of pro- 

jection at right angles to, or square with 
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and thereby obtaining projections in which 
forms shown foreshortened will be avoided 


as much as possible, and the true dimensions 
of the machine will be shown; in short, by 
placing the planes of projections at right 
angles to each other, we will be enabled to 
conceive most readily how objects are situ- 


this prism is based are the same as those by 
which the projections of points, lines and | 
planes are determined, as explained in Arti- 
cles 210 and up to 259, and therefore nothing | 
further in regard to the horizontal and 
vertical projections in Fig. 284 need to be 
said. 


dicular to the plane of projection B F, and 
the points 0, 7, k,, in which these lines cut 
the plane B F, will be on this plane, the 
projections of the points or extremities 0, 7, 
ky; then, by joining the projections 0, i, %, 
by straight lines (Art. 246), and also joining 
by straight lines the projections of all the 
extremities of the edges which can be seen, 
the projection of the prism on the plane 
B F will be completed. 

Now, in order to make the second vertical 
plane of projection to coincide with the 
plane of the paper, so that we can see the 
projection upon it, we revolve it around 
the line in which the two vertical planes of 
projection intersect each other. In revolv- 
ing the plane B #H around this line as an 
axis, the projections of the extremities of 
the edges of the prism will move in the arcs 
of 0, 0,, t, t,, etc., of acircle; and when 
the plane B F has been made to occupy the 
position represented by the line B G, which 
is an extension of the line A B, we revolve 
the plane around the line B @ until it coin- 

cides with the plane of the paper; 
Hu in doing so, pointso, ¢, k, will 
move in paths represented by the 
straight lines 0, 03, ¢, 7, and ky kg. 
Therefore, when the second vertical 
plane of projection coincides with 
the plane of the paper, its outline 
will be represented by the rectangle 
BGD H, and the side view, or 
the projection of the prism upon 
this plane of projection will be 
represented by the lines 0° 7, k% 0° 
‘, &;; and this side view shows the 
appearance of the prism when 
looked at in a direction indicated 
by the arrow marked 3; whereas, 
the projection ¢ m ¢, m, shows the 
appearance of the prism when 
looked at in the direction indicated 
by.arrow 2. 

401. But now notice, during the 
time that projections of the prism 
are made on the two vertical planes 
of projections, the distances between 
the bases of the prism and the 
horizontal plane of projection are 
not changed, and since the lines ¢, 
m, and o, k, are the vertical projec- 
tions of the lower base, it follows 
that the distance between the line 
‘,m,, and the ground line A G, 
must be equal to the distance 
between the line 0, %, and the same 
ground line; in fact, the lines 7, m, 
and 0, &, must lie in a line drawn 
parallel to A G. The same re- 
marks apply to the lines ¢ m and 0, 
k,, which are projections of the 
upper base of the prism. 

We therefore have the following 
laws, which must always be observed 
when a plan and two elevations of any 
object are to be shown: 

Points which in the front and side eleva- 
tion represent one and the same point in 
space, must lie in a line drawn parallel to 
the ground line A G, thus: The point ¢ in 
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! 
the front elevation, and ¢, in the side eleva- | 
tion represent the same point or corner 7, 
of the prism, and therefore the points 7 and 
i, must lie in the line 7 X, drawn parallel to 
A G, but since the ground line A @G is al- 
ways a horizontal line, we may say that the | 
points which in the front and side elevation | 
represent one and the same point in space 
must lie in one horizontal line. To this law 
we add the one previously explained and | 
frequently referred to, namely, points 
which in the front elevation and plan repre- | 
sent one and the same point in space must 
lie in a vertical line, that is, a line drawn 
perpendicular to the ground line A B. If 
these laws are thoroughly understood, and 
the principles by which the projections of | 
points are found are also equally well un- 
derstood, and remembering that the pro- 
jections of straight and curved lines are ob- | 
cained by finding the projections of some 
of the points which they contain, then the | 
solutions of many of the following prob- 
lems will be easy, otherwise they will be! 
difficult and discouraging. 

402. It must not be understood that in 
working drawings three views are always 
necessary. Two views of objects—particu- 
larly if they are simple ones—are frequently 
sufficient to show the true form and all the 
limensions ; but in general plans of ma- 
chinery it is often necessary to show three 
views of the same, and in each one of these 
views a simple object, such as a nut, or a 
stuffing box, etc., may appear; and in such 
cases we must not only know how to draw 
the outline of the object, but we must also 
know how to assign to the outline of simple 
objects the correct position among the sur 
rounding ones. Take, for instance, the 
valve rod stuffing box, shown in Figs. 285, 
286 and 287. Here we notice that in the 
vertical projections, Fig. 286, we can only 
see one stud 7, because we are looking at 
the stuffing box in the directions indicated 
by arrow 2, and therefore the stud 7, and 
even the valve rod will hide the stud s. 
Fig. 287 represents the side view of the same 
stuffing box, and because this projection 
shows the appearance of the stuffing box 
when we look at it in a direction as indi- 
cated by arrow 3, both the studs 7 and s are 
seen, and therefore both are shown. 

403. When two projections, that is, two 
views, of any object are sufficient to show 
its complete form, the third view can al- 
ways be obtained from the other two views. 
Thus, for instance, Figs. 285 and 286 give 
the complete form of the stuffing box. 
These two views are suflicient to guide the 
workman in making the stufling box; and 
since all the dimensions of the stuffing box 
are given in these two views we do not need 
any other dimensions for drawing the side 
elevation, Fig. 287, consequently the side 
view can be obtained from the two views 
given in Figs. 285, 286, and how this side 
elevation is obtained is clearly indicated by 
the auxiliary lines ¢, ¢, ¢, and ¢, ¢, ty. 

The distance between the side and front 
view depends upon the distance between 
the object and the vertical plane of projec- 
tion, and also upon the distance between 
the object and second vertical plane of pro- 
jection ; thus: By moving the prism in Fig. 





284 closer to the vertical plane of projection | 
A B, the distance between the line B D and | 


the side elevation will be decreased ; again, 
by moving the prism closer to the second 
vertical plane of projection B /’, the dist- 
ance between the vertical projection and the 
line B D will be decreased. Now, since we 
can place the prism as close to the vertical 
planes of projections as we please, it fol- 
lows that the distance between the vertical 
and side elevation is a matter of choice and 
good judgment. 


Of course the outlines of the planes of 
projections, also the ground line A B, are 
never shown on a working drawing. 

404, The shade or shadow lines in the side 


elevation are always placed similar to the | 


shade lines in the front view or vertical pro- 
jections, that is to say, the bottom and left 
hand edges of the flat surfaces are repre- 
sented by shade lines. The reason for this 
wil! be given in a future paper. 
Directions.—In the space marked 56 draw 
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the plan and front elevation of the cylinder Early Engineering Reminiscences. 
head, stuffing box and flange of cylinder, as 
shown in Figs. 288 and 289; in addition to | 
these two views, and in the same space also, | 
draw the side elevation ; use 1} inch scale. | 
Our object in giving this mechanism as an —— 
example is two-fold; first, makingadrawing| In about six weeks the nine months in 
of this kind is good practice; and secondly, | which I was to have the guns in full opera- 
it will familiarize the student with finding tion would expire. I therefore wrote to 
the proper positions of simple or elementary | Mr. Allen that the delay in getting the guns 
objects in the three different views. The | from the Novelty works to Evansville before 
positions of the studs in the stuffing box, | the hostilities on the river prevented their 
and also the studs in the cylinder head in | transportation to our works, that even if 
the side view, when compared with the | then in operation the existing state of affairs | 
vertical center line through this view, will | would prevent obtaining a full supply of | 
not be the same as the distance between the | cane; that under the circumstances I did not | 
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works. Having a quantity of the tangled 
strings or bundles of fiber as discharged 
from the guas, I experimented on reducing 
it to the ultimate fiber and bleaching i: 
In this process I was surprised at the larve 
quantity of almost impalpable dust of a non- 
fibrous character that went to make up the 
fiber strings ; more than I imagined possible 
to fill the interstices between the fibers and 
bind them together. I attributed part of this 
wastage to the long drying of the masses of 
strings, that haa lost strength and had be- 
come more brittle than when they came 
into my possession. I donot propose to go 
into the details of my investigations ; they 
were elaborate, including critical micro- 


vertical center line and the same studs in | see how it was possible to get into operation | scopic examinations of the fibers in all con- 


the front view. The student should be | before the expiration of the time named in 
very careful to show all the studs in the | the agreement, asking a reasonable exten- 
correct position, and satisfy himself that he ‘sion. To this letter I received a reply from 
is right. Mr. Geo. F. Allen, stating that his brother 

Since a drawing of this cylinder head, | Horatio was then in England, and that 
etc., made to a scale 1} inches to the foot, | during his absence. he was acting in his 
requires considerable skill on account of its stead, but that before the expiration of the 
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Vig. 289. 


PracticaAL DrawinG.—SrE PaGeE 1. 
, small size, and therefore will be difficult to | 
execute, it will be advantageous to the 
student to draw this cylinder head to a 
larger scale on a separate piece of paper 
before it is drawn in space 56 on the regular 
sheet. 


time his brother would be home, and he had 
no doubt that he would give the required 
extension; that Ineed be under no‘appre- 
hension on that score, and that, should his 
brother fail to return at the expected time, 
he felt himself empowered to act for him; 
he would notify me of the time of his 
brother’s sailing from Liverpool, and sug- 
Fire at the Rogers Locomotive and Ma- | gested my going to New York to meet him 
| chine Works, on his arrival. 

canceoecs During these long and unavoidable delays, 
I had lost no time in investigating the nature 
of cane stock as a paper making fiber, and in 
doing exactly what I should in common 
prudence have done, before accepting a 
theory, and, based on it, entering into a busi- 
ness requiring large outlays, intense labor, 
and no littleinventionin perfecting. In the 
first place I cut some stalks of green cane, 
cut them into sections between the joints, 
which I split into slivers, weighed with ac- 
curacy, and dried in an oven at 212°. I found 
considerable difference in the amount of 
moisture in these sections, between the 
lower and upper joints of the cane, but on 
the whole there was an average loss in weight 
of about 15 per cent., quite an item in trans- 
portation from the brakes to the 


Sed 


On January 23d a fire occurred at the 
Rogers Locomotive and Machine Works, 
Paterson, N. J. The frame shop and the 
machine were partially destroyed. 
The extent of the damage—at the time this 
went to press—was not known, as debris, 
well covered with ice, had not been cleared 
jaway. The intention is to rebuild at once, 
| and, since the extent of the damage may not 
be as great as first it was supposed to be, a 
| serious delay in filling the contracts may be 
| avoided. 
| —— 


shop 


The Argentine Republic imports to the 
extent of $50,000,000 a year, of which only 


one-tenth comes from the United States. cane 


ceivable stages, from the green cane to the 
ultimate bleached fiber. But I must confess 
that at every step I was losing faith, not 
only in the first explosive disintegrating pro- 
cess, but in the ultimate value of the cane 
fiber as paper stock when financially con- 
sidered, owing to the great wastage, costly 
labor and expenditure of chemicals in iis 
production. 

But my investigations from the green cane 
were on a small scale, and the age and dry- 
ness of the fiber from the steam gun not in 
the most favorable condition. Therefore, 
until the guns were in position and worked 
to their capacity, noabsolute, reliable results 
could be arrived at. To keep up my cour- 
age, I gave tothe dry fiber the small scale 
of my experiments with the green cane the 
advantage of all my doubts, flattering myself 
that better results would be reached when | 
should get the guns and paper mill in full 
operation. 

On receiving notice from Mr. G. F. Allen 
of the time his brother was to sail for home, 
I went on to New York, arriving there on 
the 31st of December. On calling on Mr. 
G. F. Allen, I learned that Horatio’s time 
for sailing had been put off, but that he was 
then expected on the packet due the 14th of 
January. At this meeting with Mr. G. F. 
Allen I learned that there had been changes 
in the ownership of the Lyman patent, and a 
reorganization of the syndicate. He named 
to me some of the parties, and expressed 
his belief that they would prosecute the 
business ona large scale, and that, on his 
brother’s return, I would have a proposition 
to make the works at our place the nucleus 
of a joint enterprise, backed by abundant 
capital. He asked me to think the matter 
over and be prepared to act. 

On the 14th I was again in New York, 
and then learned that the time of Horatio’s 
sailing had again been put off, and that he 
had only left Liverpool on the 10th; but the 
parties in interest had been informed that | 
was then East, and they had expressed a 
desire to see me and learn the progress I had 
made, and proposed that I should accom 
pany him (Mr. G. F. Allen) to the office of 
the promotor and organizer of the new 
company. He assured me that I was to 
meet a gentleman of honor, and that | 
should be as free to explain to him what | 
had done and was doing as I would to his 
brother and himself. The party I was in 
troduced to had evidently been expecting 
me, for he at once sent a boy to notify a 
member of the syndicate of my arrival. Tl 
conversation, until this party came in, was 
mainly in relation to the delay in forward 
ing the guns from the Novelty works, and 
the difficulties of having them transported 
on the Ohio, owing to the active guerrilla 
warfare ; but when the associate came in- 
no less a personage than the British consul 
questions were put, and notes of my replies 
written, ina manner that excited my sus 
picion that all was not right, and I declined 
answering any further questions or holding 
any intercourse until the return of Mr. Hora 
tio Allen, as my dealings had been with him 
alone, and as trustee I looked to him as 
principal. At this juncture, Mr. G. F. Al- 
len, who had stepped out when the associate 
came in, returned, and I got up to leave. 
Then the promoter who had been the prin 
cipal spokesman went to his desk and took 
out the contract between Mr. H. Allen, as 
trustee, and myself, and, pointing to th 

date, asked if I was not aware that it was 





dated April 12th, and that the nine months 
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had expired the 12th inst. and this was the 

14th; that he had Mr. A. as a witness tomy 

acknowledgment that the works were not) 
yet in operation, and that by the letter of | 
the agreement I had no rights whatever ; 
but, as honorable men, they did not propose 
to take advantage of this; but they had) 
taken legal advice and were satisfied that, 
had I carried out my part of the agreement 
to the letter, that it was void, inasmuch as 
Mr. Allen had exceeded his powers in grant- 
ing me the right to so vast a territory! But | 
they were prepared to act toward me with | 
creat liberality and generosity, and proposed | 
to grant me the free use of two guns, with- 

out royalty, provided I would, without liti- 

vation, release all claims under the agree- 

ment. At this aspect of affairs Mr. G. F. | 
Allen looked surprised and much discon- | 
certed. After leaving the office he expressed 
regret at having induced me to meet the 
promotor before his brother’s return. He | 
he had attended all meetings, 





| 
| 
| 
| 





said 


|and placed it in the hands of his son as a 


|my associate left for Philadelphia. 
| companied him from the hotel to the Jersey 
City ferry. On my return to the hotel I 
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pointed 8 o’clock Pp. M., at his house, for me | 
to read it, and if all right, to jointly execute | 
it; at the same time he informed me that, | 
as agreed, he had executed the extension 


cord drawn by a man stationed at the breech 
end of the gun; the mechanical arrange- 
ment of the parts being as perfect as the 
nature of the operation would admit. 
precautionary measure, needless now, as | 
all had been adjusted to our entire satisfac- 
tion. 

Not expecting any further difficulties, | 
I ac-| 


data given me was taken asa guide. For 


required under a steam pressure of 200 
pounds to so thoroughly heat the cane that 


tained sap would flash into steam with such 
found in my letter box what purported to 
be a legal notice to the effect ‘‘ that Horatio 
Allen had been removed and the mastership | 
invested in a Mr. Van Ness.” At my ap-| 
pointment with Mr. Allen at 8 p.m. 1 took 

this notice to him. It was the first intima- | 
tion he had, and he appeared thunderstruck. | 
He promptly gave me a written declaration | 
that he had, as agreed, executed an exten- 


tion ; five minutes was supposed to be suffi- 
cient time to recharge and close the guns, 
or say four discharges per hour for each 
gun—that would give 80 for 10 hours’ work 
of the two guns. 

On the first trial the guns were steam- 


In prosecuting the first experiments the | 


| instance, ten minutes was given as the time | 
stand the jar or concussion of 


force as to rapture the cane in a manner | 


discharged by raising the latch catch by a 


when discharged into the open air the con- | 


amounting to almost a perfect disintegra- | 


} 
| 
| 
| 
| 


forcing process, by the middle of August I 
had succeeding in keeping up steam to 
work the two guns. Then commenced a 
series of unlooked-for troubles. First, the 
heavy flange joints uniting the two sections 
of the guns began to leak steam badly. 
The bolts that were fully adequate to carry 
a steady pressure of 200 pounds could not 
the dis- 


| charge ; in fact, it became necessary to bore 


out the bolt holes and substitute others of 
double the strength, and at the same time to 
securely anchor the carriages or frames the 
guns were mounted in. This would have 
been a small matter with a good machine 
shop at hand, but with only a blacksmith 
fire and small engine lathe, and only my 


| own pair of hands and a poor helper, it was 


no mean job. But when done and again 
starting, having got steam up to about 220 


| heated previous to charging with the cane, | pounds, the cast-iron ring seat for man- 
sion and placed it in his son’s hands subject | which was put up in tight bundles to fill | hole plate that was riveted to the wrought- 
and | to my disposition, and he assured me that, | their caliber. The steam was turned on with | iron boiler head, split in two in a manner I 


thought it was clearly understood by all in if necessary for my interest, he would | fully 200 pounds boiler pressure, which fell have never been able to account for—steam 


interest that the extension I asked was to be | legally contest his removal. I subsequently 
cranted, and also that the company would | learned that his assignment of his trustee- 
co-operate with me, as I was in New York, | ship was made and accepted at a later date. 





‘to about 170, and before it was again got up 
to the 200 pounds, 15 minutes from it being 
turned on had elapsed. 


On discharging, the 





awaiting Mr. Horatio Allen’s return. 

Onzthe,22d Mr. Gec. F. Allen again in- 
duced me to accompany him to the office of 
the "promotor, assuring me that he had at- 
tended a meeting, and that everything ,was 
harmonious, and that the extension was to 
be granted. But instead of this I was met 
by the offer of the use of five guns instead 
of the two, and to show their great liberality 
in compensating me for the relinquishment 
of rights which they had legal advice_that I 
did; not possess, I,was shown jestimatesjof 
the enormous quantity of cane fiber,I_could 
shoot from these five guns,’and that what I 
would save in royalties falone;would be a 
real bonanza. Notwithstanding ,the great 
annoyance, I could not resist a smile at the 
sanguine calculations of ‘‘ chickens before 
they were hatched.” I declined accepting, 
but would await Mr. Horatio Allen’s arrival, 
as the steamer he was on was then,due. 
But I asked if I should accept their propo- 
sition, what assurances 1 would_have that 
they, as a company, claiming to have com- 
mand of unlimited capital, would not set up 
guns at every available point where cane 
abounded, and by underselling_freezezme 
out. 

I saw Mr. Horatio Allen as soon as possi- 
ble after his return. He had learned from 
his brother George the condition of affairs, 
and he promptly assured me that the ex- 
tension should be granted, but before seeing 
the new parties he requested of me a writ- 
ten statement of the facts, which I gave 
him. He had no apprehension of any diffi- 
culty in having matters satisfactorily settled. 
But my experience with the promotor who 
appeared to have unlimited control was such 
that I proposed to Mr. Allen, that, for my 
protection, he should execute a written ex- 
tension, and place it in the hands of some 
disinterested person; his son was suggested; 
to this he agreed. 

After he had a meeting with the parties, 
he expressed himself as believing all would 
come out right; he suggested a new lease 
with some changes, and with the insertion 
of a war clause. I did not see any objection 
to the proposed changes—he favored what 
his brother had suggested, a union of inter- 
ests and the extension of our works; but 
my associate in the enterprise, who had 
come on to New York and had several in- 
terviews with the promotor, was so disgusted 
atthe manner in which we were being 
treated, that he positively refused any asso- 
ciation. Many conferences were had with 
both Horatio and Geo. F. Allen; finally, all 
points in the renewed lease appeared to 
be satisfactorily arranged. 

On the 5th of February, Mr. Geo. F. Al- 
len, direct from a meeting of the company, 
called on me and assured me that every- 


thing had been agreed to, that I might con- | 


sider it done; it would probably take a day 
or two to prepare and execute the papers. 
On the morning of the 7th I saw Mr. H. 


Allen at the Novelty works, when he then | 
informed methat he understood that the | 
amended lease would be ready, and ap-! 

















Tue MetcaLtFeE High Speep ENGINE. 


Feeling secure in the grant, if there was | 
anything of value in the gun process, I de- 
termined to carry out a full and fair trial 
as soon as a supply of cane could be had. 
I had learned from my son at the works 
that he had succeeded in getting the guns 
from Evansville and had them mounted in 
place ready for use; also that the paper 
mill was ready for operation. But it was 
not until the 18th of July, 1863, that a/| 
sufficient stock of cane was on hand to| 
commence the gun process. On that date | 
my first trial was made. 

The guns were about 26 feet long, with an 
inside diameter of 12 inches. They were | 
cast in two sections, and put together in the | 
center by flange joints. The steam boiler | 
was made of } inch iron double riveted, and 
26 inches diameter by 40 feet long. The) 
valves or doors of the guns were so hinged | charging there was a perceptible gain. 
that when unlatched to discharge they| It soon became evident that the boiler 
would fall onto rubbber springs. To make | was not adequate to working the two guns 
the steam-tight joints a leaden ring was cast | and keep up a pressure of 200 pounds; this 
into a groove in the valve or door, which | was practically remedied by greatly increas. 


Some of the sections of the cane between 


includiag them almost entire; other sec- 
|tions were split into. slivers 
doubled up, crushed and bent, evidently by 
their violent concussion against the target 
end of the gun room. 


The time of submitting the cane in the 
guns to the steaming process was gradually 
increased up to 30 minutes, at which tolera- 
bly fair results were obtained. From this it 
was evident that a softening process requir- 


from this I inferred that moisture as well as 
heat was essential, and that wet rather than 
dry superheated steam would produce the 


joints were shredded into the long strings of 
fiber, but leaving portions near the joints 


ing time was an absolute necessity, and | 


| better results; by wetting the cane before | 








escaped so rapidly that we were obliged to 
cool down. ‘To make a pattern, send to the 
nearest iron foundry, cut out the rivets and 
rivet in a uew ring, could not be done in less 
than a week. Some expedient must be re- 
sorted to. I enlarged the crack, inserted 
sheet copper, banded inside the boiler with 
screw clamp band, and outside shrank one 
on, calked the copper, and in a few hours 
after cooling down, was ready to go to 
work again, and by the 24th of August I 
had mastered all the steam leaks and got in 
fair working order, and by the 26th had 
managed to get 11 charges out of each gun 
in nine hours after steam was got up, say 
22 charges out of the two guns, instead of 
64, their estimated capacity. 


>: —_ 


The Metcalfe High Speed Engine, 


The engine herewith illustrated is built by 
J. T. Metcalfe, Quincy, Pa. 

It has two vertical cylinders placed side 
by side, separated only by suflicient metal to 
give the necessary strength and resistance. 
The cylinders are single acting, and are pro- 
vided with hollow pistons, in length one and 
three-quarter times their diameter; the pis- 
tons are fitted with self-adjusting packing 
rings, the lower ring having only the ex- 
haust pressure acting against it. 

These pistons act as cross-heads, to which 
the upper ends of connecting rods are at- 
tached by means of hardened steel pins 
which are situated at the centers of the pis- 
tons. The crank pins are of hardened steel, 
set at 180° on the crank shaft, which runs in 
a closed chamber containing oil and water 
for lubrication. The supply of water is 
kept up by condensed steam from beneath 
the pistons, the height of water in the cham- 
ber being maintained by a siphon overflow. 
Oil is supplied to this water by means of 
lubricators placed on the crank shaft bear- 


result was a very imperfect disintegration. | ings. 


Steam is admitted to and exhausted from 
|the cylinders through a valve chamber lo- 
cated of 
this 


and forming 
chamber is a 


on top them 


In 


top 
balanced 





| covers. 


or sticks | rotary valve, worked from an eccentric, 


| situated in the closed chamber, and connect- 
ing with a crank on the valve spindle 
through an opening or pocket at the side of 
the cylinder. 





The valve can be adjusted, as wear oc- 


| curs, with the engine in motion, by loosen- 
ing a nut and adjusting the set screw at the 
| end of the valve spindle. 

A vapor pipe (not shown in the engray- 
ing) relieves the closed chamber from pres- 
sure that might otherwise accumulate. 

These with either 
throttling or automatic governor, and in 


| sizes from two to fifty horse-power. 


engines are made 


- > — 


In European countries, particularly in 
Germany, the importance of cutting lum- 


was drawn tight against the end of the gun|ing the grate surface, and using some well-| ber with thin saw blades is much better un- 


by a latch catch, which, when hooked, was | seasoned hickory wood with the best 
drawn back by a screw with sufficient force | quality of bituminous coal, but the ex- 
to form a perfectly tight steam joint be-| penditure of fuel was enormous when com- 


tween the valve and gun. The gun was| pared with the results produced. With this 


derstood than it is in this country. As 

timber is growing scarcer here, the import- 

ance of reducing the wastage of sawing be- 
| comes more important. 





Ethics in a Machine Shop. 


By JARNoO. 
FOURTH PAPER. 

1. Is it in accordance with correct ethics 
to make a machine to order, which machine, 
there are sufficient reasons for believing, 
will never serve any purpose for which it 
was designed ? 

If we cannot ethically make such a ma- 
chine, then is raised the question, ‘‘ What 
are sufficient reasons ?”? From a machinist’s 
standpoint, there are two general answers to 
this question ; either the purpose is mechan 
ically unattainable, or, if attainable, the in- 
vention or machine will be inadequate for 
the attainment of the 
case the machine would have no value as a 
machine. Both of these reasons are based 
upon the question of mechanical success, 
and not upon the question ‘ Is the purpose 
worth the attaining?” The commercial 
value of an invention might not be within 
the province of a machinist to determine. 

There is oftentimes too much stress placed 
upon the fact that some mechanical suc- 
cesses have been achieved in directions that 
have been declared untenable by men claim- 
ing to base their opinions upon mathemati- 
cal calculations. These achievements are 
cited in support of new schemes whose suc- 
cess is problematical. If, for the few inven- 
tions that have succeeded contrary to gen- 
eral expectation, we remember how many 
inventions are never heard of again, after 
they have reached the patented stage of 
their existence, we can but think that a 
little study of mechanical principles would 
have resulted in less unproductive effort. 

While it may be commonly admitted that 
we shall yet have more surprises in the 
way of inventions and discoveries, yet there 
are principles so well known that it is no 


purpose—in either 


longer a question as to their effect in the 
modification of the action of machinery. 
These principles can be set down as mechan- 
ical laws which we cannot violate without 
paying the penalty. 

When a machine is to be made in viola- 
lation of mechanical laws, we can predict 
its failure with greater certainty than we 
can when it is merely to contain an untried 
combination of mechanical movements. 

For all the purposes of practical life we 
may be sure that the iron and steel of the 
future will not be stronger than the iron and 
steel of to-day. It is certain that with a 
pump we cannot draw water through a 
vertical height of more than thirty-four 
feet. 

Of all the impossible things ever attempt- 
ed by man, none are more vain than the 
attempt to obtain perpetual motion. If it 
were possible to make a machine having 
perpetual motion, in the ordinary sense of 
the term, then for more than two centuries 
there has been a mistake in declaring the 
first law of motion. 

Occasionally we are asked to make ma- 
chine parts dangerously weak. 

Not often is the attempt made to draw 
water through a height of more than thirty- 
four feet. 

Although impossible to obtain, yet per- 
petual motion has been attempted by me- 
chanicians and mathematicians of consider- 
able note. Most mechanics graduate from 
their earlier teens and from their hopes of 
obtaining perpetual motion at about the 
same time. Occasionally the perpetual mo- 
tion idea holds over into a man’s riper years. 
There are but few machinists who have not 
been approached by the man who thinks he 
has invented a machine that will run by 
perpetual motion. Suchaninventor should 
be told that his perpetual motion scheme 
is contrary to mechanical law, but after tell- 
ing this to him, if he insists upon having 
the machine made, can a machinist ethically 
make the machine? The considerate judg- 
mankind will be that such a ma- 
made. We expect 
most knows, and we 


ment of 
chine should not be 
most from him who 
should expect a man not to make a machine 
when he knows it will never work. 

The part of a man’s education that is ob 
tained by experience may be as prominent 








in thought and as permanent in memory as 
any other part of his education. Some men 
will not accept the experience of others, 
and hence any deductions from the experi- 
ence of others is to these men equally unac- 
ceptable. The perpetual motion man may 
ask to have his scheme worked up, on the 
score of his obtaining more knowledge of 
mechanical laws. This might appear rea. 
sonable if he is worthy of being educated. 
Yet it matters not what he may say—that he 
is willing to pay for his education—will not 
complain if the completed machine does 
not work—he really thinks it will work, if 
fairly tried—and it will be difficult to make 
him feel that it has been fairly tried. If he 
does finally learn that there can be no such 
thing as perpetual motion, he, very likely, 
will think that the machinist should not 
have acceded to his wishes in making the 
machine. Hence, considered merely as 
relates to the two parties, it is better that 
the machinist does not humor the inventor. 

But there is something deeper and broader, 
that covers the relation of the individual to 
the community. Etbics coldly gives a 
standard according with the average de- 
cision of all men, that is not mechanical, 
not commercial—a standard that, in the 
interest of any one, warms not, changes not. 

Men in mechanical life should have the 
same dignity in their calling as men in pro- 
fessional life. 

A physician should not prescribe poison 
for his patient merely because his patient 
asks for poison. 

He who erects an unsafe building is liable 
to be punished. We feel that some one is 
guilty when a railroad bridge proves to be 
weak. Correct ethics and the spirit of the 
law agree that some one is to blame when 
any structure fails cf its intended use and 
the failure endangers life. 

Now in filling orders, if the limitation to 
what may be made is at the line where life 
is endangered, there may be nice distinc- 
tion. If acustomer insists upon having a 
pump placed more than thirty-four feet 
higher than the water, after being told that 
a pump cannot draw water so high, and the 
pump is so placed, life may shortly be en- 
dangered in case of fire. Suppose we are 
ordered to make car wheel axles of cast- 
iron? 

The machinist, in common with other 
men, expects many things of the State. He 
expects the State to build school-houses and 
employ teachers, to build bridges and keep 
the roads in repair. In return there must 
be a place where a man’s financial gain be- 
comes secondary to the interests of the com- 
munity. The progress of the community 
requires aman to make better use of his 
time than to spend it upon perpetual motion 
projects, upon fire hydrants that will not 
draw water, or upon cast-iron car wheel 
axles. 

A man does not act ethically,who, merely 
because he is paid for it, knowingly does a 
thing that can result only in loss to others, 
even though he gives due warning. 

2. All letters from a concern should fairly 
represent the intent, purpose, or opinion of 
the central authority. Under this general 
statement I will consider two or three of a 
variety of cases. The varieties are as numer- 
ous as the subjects upon which a concern 
writes. As they are all affected by the 
method of disposing of correspondence, I 
will place them in one class. 

Cases in which the secretary or clerk 
writes upon mechanical subjects or shop 
matters require careful handling. In some 
establishments, the secretary goes into the 
shop to obtain information upon the subject 
of a letter to be written. He finds the 
foreman or workman who can give the in- 
formation, gets perhaps a fair understand- 
ing of what is intended to be said to him, 
and then returns to the office. He writes 
the letter from memory. The letter is 
mailed without being submitted for ex- 
amination and correction to the man who 
gave the information. Now the writer 
ought to be certain that his informant is 
reliable. This is of special importance 
when the informant is involved in the case. 
Then the writer should make sure that the 
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letter accords with the opinion of the in- 
formant. A slight variation from what the 
informant intended to say may lead to an- 
noyance and vexatious delay. In other 
establishments, the better practice is to 
have the man who is responsible for the sub- 
ject matter of a letter, write what he has to 
say. This writing is copied in the letter, and 
is then returned tothe man. If, in the office, 
it is thought better to change the diction, 
the man is consulted. When the subject is 
important, and of such a character that the 
secretary does not care to spend the time 
that would be necessary to obtain a knowl- 
edge of it, the man who is responsible for 
the subject matter is required to sign the 
letter. 

I was in the office of a machine shop as 





Fig.6 
the proprietor was opening his mail. He 
showed me a cutter broken as in Fig. 6. 

He said that his customer expected a new 
cutter in place of the broken one. 

‘*Am I to understand that your customer 
asserts that this cutter has had fair usage ?” 

‘Tis letter states that the cutter was so 
hard that it broke as soon as it touched the 
work.” 

‘There is no doubt but it broke as soon 
as it touched the work, because it was run 
backwards.” 

‘“ Yes, the cutter’s evidence against the 
man who tried to use it is conclusive.” 

‘* How do you dispose of such a case?” 

‘*T will send a new cutter without charge. 
With it I will return the broken one. In 
my letter of advice I will ask my customer 
if he will kindly take both cutters to the 
workman and ask the workman to examine 
the broken cutter. I will then ask that the 
workman be told how careful he must be 
not to run the new cutter backwards. 

‘“The typical story of this cutter is : the 
workman who broke it reported to the fore- 
man, the foreman took it to the office and 
gave his own version of the workman’s re- 
port, the secretary wrote this letter and re- 
turned the cutter without looking into the 
merits of the case. 

‘* Now when my letter is noted, there will 
be asked some pertinent questions. Advice 
will be given in such emphatic terms that it 
will hardly be distingushable from a com- 
mand. 

‘*The statements in the next letter I re- 
ceive from this concern will resemble fact 
so closely that one will suggest the other.” 

‘*Do you think it possible that the work- 
man did not know he was running the cutter 
backwards when it broke ?” 

‘“Yes, I have known this blunder to be 
made in my shop. The workman reported 
that something was the matter with the cut- 
ter. He did not see what he was doing 
until it was pointed out to him by the fore- 
man. I suppose that most of us make this 
mistake once in our lives. To make it once 
in a lifetime is enough.” 

‘“ Why do you give another cutter, with- 
out charge, when you are certain that the 
cutter broke through no omission of yours ?” 

‘* If a man does not or cannot see the cor- 
rectness of a decision that is not in accord- 
ance with his preconception, then the deci- 
sion does him but little good. It is better 
not to be particular, so longas a customer 
really thinks the ethics of the matter is on 
his side. 

‘The requisite hardness or temper of any- 
thing made of steel, is something on which 
men may bonestly differ, though it is sub 
ject to experimental proof. The workman 
who blunderingly broke this cutter thought 
it was toohard. Cutters that had not been 
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tried at all, have been returned to me. 
being soft, simply because they could bh, 
scratched with a file. The cutting proper 
of files is not an absolute standard. I hay, 
some files made specially hard because th: 
are used where they come in contact wi 
hard steel. These files last from two to fi 
times as long as other files, but they cos; 
more than other files. 

‘‘In my tap and die department, I have 
made it a rule to give every customer a n¢ 
tap for a broken one, when he returns 
the pieces. Generally, men know wh« 
the ethical line is and will act up 
it when they are required to bring in the fs 
pieces. Since I have required all the picc s 
of a broken tap, there has seldom been o 
returned that I did not want to have return. 
ed. Ifa tap takes a permanent twist before 
it breaks, it is too soft. Of course, t 
pieces show whether or not a tap was defe: 
ive from fire cracks. When we let a man 
see that we intend to act upon ethica| 
ground, we give him an incentive to look to 
it that his line of action is within ethic. | 
limits. 

‘‘When aman does not apprehend the 
evidence of the pieces, as was the case will, 
the man who returned this cutter, it is we!! 
to help him by letter. A suggestive lett«: 
may lead him not only toapprehend, b 
also to comprehend.” 

As I left the office new thoughts came 
me. This man had a somewhat distant ai: 
yet a certain geniality of manner. He seemei 
tounderstand the motives of men and to hay 
a measure of their capacity. There was 
cold and searching logic leading to his d 
cisions. Under the polite wording of his 
letter there may lurk a sarcasm more in 
cisive as the letter is re-read. Sarcasm is 
the more effective as it comes in the garb of 
politeness. All men like to have the good 
opinion of others, yet most men will not 
accept the criticism of others as a standard 
This man’s opinion would have weight 
wherever he is known. Those that know 
him are careful in writing to him. 

It is well to be careful in writing all 
letters, whether or not the recipient is 
known. In general, it is better to leave im 
portant letters not sealed for a few hours 
and then read them carefully before sealing 
them. 

A concern may be rather free in giving 
recommendations. No letter is less likely 
to represent accurately the real opinion of a 
concern than a letter of recommendation. 
Somebody wants a recommendation for a 
supply article or device, for a self oiling 
loose pulley or the oil that is put in the 
pulley. The secretary takes but little pains 
to learn the facts. He may not even find 
the man who has tried the article. He, per- 
haps, sees some one who knows where the 


article has been used or where it may be 
found. Not hearing anything against th« 


article, after not really trying to learn ac- 
curately anything about it, the secretary 
writes a recommendation. A salesman tells 
me that any one can obtain a recommenda 
tion from this concern. It soon gets a rep 
utation for making loose statements. 

Hardly more care is taken in recommend 
ing men as to character and ability. An 
employe leaves on account of his belief 
believes that, if he does not go, he will be 
discharged. He gets a recommendation 
In order to let him down easy, the concern 
will even go so far as to recommend him for 
a position similar to the one he has just 
failed to fill. 

Now I do not assert that in freely giving 
recommendations there is a conscious short 
may be said that the 
motive is to help others. This would be an 
extenuation, if the concern helped others at 
its own expense. It is an extenuation tbat 
these recommendations are meaningless, 
when presented in machine shops of the bet 
ter class, as no one is then misled. But even 
this extenuation rests upon the basis that, 
when a man is making an erroneous state- 
ment which he does not expect any one to 
believe, he is not telling anuntruth. The 
soundness of this is doubtful. In 
shops of the better class, when an applicant 


coming in ethics. It 
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puts his hand into his inside coat pocket 
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the employer at once says: ‘Do not show 
me your recommendations; I have no time 
to read them, and, if I did read them, they 
would not influence 
opinion.” 

“\ man who tries to obtain employment 
on the strength of a recommendation is not 
conversant with the practice of the best 
machine shops. 

The generality of recommendations have 
no more value than once did the diplomas of 
a certain medical school in Pennsylvania. 
This noted school is said to have given a 
diploma even to one of the sweepers. Like 
certain patents, these recommendations are 
a by-word and a wagging of the head to 
mechanics. 

Yet, as there still may be shops where a 
recommendation would mislead, it is better 
either not to discontinue them or be more 
careful in writing them. 

Ethically, no censure would be attached 
to 2 man who carries a recommendation in 
his pocket, if it helps to make him happy. 
Mi n have hoped in things less tangible than 
a recommendation. 

The best shops are chary of their recom- 
mendations. They have a reputation for 
making accurate statements, and commend- 
atory letters from them are in demand. 

A difficulty in giving recommendations is 
that it is not known how soon the conditions 
may change. A self-oiling loose pulley may 
run for months, and then suddenly become 
a tight pulley. 

After a concern had given a recommenda- 
tion, with the usual precautions, things 
transpired compelling a modification. This 
cost the writing of more than one hundred 
letters of explanation. 

Let the same care be taken in writing all 
letters that would be taken in making a 


machine. Letters, like machines, are things 
tangible. Machine shops are judged by 


‘heir correspondence as well as by their 
manufactured product. 
—°abe — 


Shop Notes. 


We called recently at the shops of the 
Richmond City Mill Works, at Richmond, 
ind., and found them in good shape, and 
vetting ready for the year’s business. 

Mr. P. Shellenback, the foreman of the 
machine shop, is introducing several im- 
proved methods of doing work. Among 
other devices is an extra head mounted in 
the center of the rail of a boring mill. 
This head is fitted with a revolving boring 
bar, by means of which a pulley or wheel 
can be bored at the same time that the other 
two heads are doing the turning. 

This concern makes a practice of getting 
out complete working drawings of every 
outfit furnished by them—-a practice which 
necessitates the employment of the unusu- 
ally large proportion of one draftsman to 
every 16 men employed in the shops. 

Tracings are made from the pencil studies, 
and blue prints made from these tracings are 
used, the tracings being indexed and pre- 
served. By this means any part of any out- 
fit may be duplicated upon an order by 
telegraph, the shop work being kept to 
standard for that purpose. 


At the Atlas works, Indianapolis, they are 
making a good many moulding machines, in 
addition to their regular business in engines. 
Mr. Reuff, the former foreman of their ma- 
chine shop, is now in Europe, introducing 
their moulding machines. 

In these shops the blue prints are all re- 
duced to uniform size for use in the shop, 
ind kept in a department of the tool room ; 
from where they are checked out by the 
workman, the same as tools. These blue 
prints were formerly mounted upon heavy 
cardboard, made for the purpose. There 
were some objectionable features about it, 
and after considerable experimenting, a 
roofing material, made of wood pulp, was 
finally found, which they are now using, and 
consider it unequaled for the purpose. 

ape 

It is stated that in the great Krupp works 
it Essen, there are forty-two miles of tele- 
raph lines, with forty telegraph stations 
ind sixty Morse instruments. 


me in forming my, 


Micrometer Caliper Square. 

The cut presented herewith shows a new 
tool, made by L. 8. Starrett, of Athol, Mass. 

The intention has been to combine the 
valuable features of a graduated caliper 
square and those of a micrometer caliper. 

One side of the beam is graduated to 64ths 
and the other to 40ths of an inch. 

By means of the screw and micrometer 
nut the sliding jaw may be moved either 
way from any given position, by .1000 of 
an inch. 

Around the screw, and between the slid- 
ing jaw and the clasp, is placed a spiral 
spring, which always tends to separate 
them, and thus takes up all slack or lost 


motion between the nut and clasp and in the 


threads of the screw. 
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One of the latest canards comes from 


Pittsfield, Mass., in the shape of a special 
dispatch, which states that a process has 
been discovered by which scrap iron can be 
converted into copper at a cost of eight 
cents per pound. 

If it should happen that any of the men 
who are now cornering the market in cop- 
per and its alloys should believe this story, 
and be led thereby to unload, then this 
‘‘discovery” might be of some use; at 
least temporarily. 

= 





The announcement is made from Pitts 


| burgh that the nine-ton steel casting has been 


drawn from the sand, which, when bored 
and finished, it is hoped will demonstrate 
the practicability of making guns composed 
of a single steel casting, instead of building 

them up of a series of steel 

rings, shrunk on, in order 
to impart the necessary ten- 
| sion to the outer portions of 
the tube. 
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MICROMETER CALIPER SQUARE. 


Then, if desired, the binding screw of the 
sliding jaw may be left slack, in which case 
the pressure of the jaws upon the work will 
be limited by the compression of the spring, 
and thus the springing of the jaws in 
calipering be avoided. 

The jaws are 13 inches long, are hard- 
ened, and open to 4 inches ; the beam being 
graduated to a suflicient length to enable 
work of that size to be calipered. 

- R= 


Comparative Freight Charges. 


Engineering, in a recent article comparing 
American with Indian railways, shows by 
figures and statistics that freight is carried 
over American roads much cheaper than 
over those of India, notwithstanding that 
the first cost of the roads is about the same, 
that the Indian roads have much the more 
level country to run over, and the cheapest 
labor in the world. 

It fails to find a satisfactory explanation 
of this state of affairs, but we suspect that 
it is only another illustration of the fact that 
‘*cheap labor” is not cheap, when it comes 
to employments requiring any degree of in- 
telligence ; and there are few employments 
connected with railroading in which a con- 
siderable degree of intelligence on the part 
of employes would not be of decided ad- 
vantage to the road’s owners. 

Such intelligence cannot be secured nor 
developed unless the wages paid are suffi- 
cient to enable the men to live asit is neces- 
sary for intelligent men to live in order to 
retain intelligence and transmit it to suc- 
ceeding generations. 

. a 

In a recent number of one of our scien- 
tific contemporaries, a prominent place is 
given to a cut and description of a very un- 
scientific combination of a rocking chair, 
a train of gears, and wheels, by 
which it seems to be expected a person will 
be enabled to rock comfortably, and at the 
same time, and, in fact, by the same motion, 
propel himself over the country “at a high 
rate of speed, without much exertion.” 

We should judge from the appearance of 
this wonderful contrivance that it would 
weigh about as much as a ‘modern im- 
proved” hand-car, but it is far more com- 
plicated. The tires of the wheels are about 
tive inches wide, and there are eight gear 
wheels in sight, and a fly-wheel weighing, 
we should judge, about one hundred and 
fifty pounds. The apparatus resembles in 
appearance an invalid chair, but the man 
who should sit in it and rock himself over 
the country “at a high rate of speed” in- 
stead of being an invalid, would, we think, 
of the name of the Modern 


some 


be worthy 

Samson. 
Expecting to do a good deal of work 

‘‘ without much exertion” has wrecked a 





good many,inventors. 


So far as appearances go, 
the casting is pronounced to 
be perfect, but only the final 
test with powder and_ shot 
will determine whether or 
not the process is successful. 
If it proves to be so, then 

something of a revolution will probably 
take place in the manufacture of guns, 
because, by this process, they can be 
made much cheaper, and the cost of kill- 
ing people somewhat reduced. 
9 alt 
Test Pamp for Boilers and Pipes. 





The accompanying illustration represents 
a new pump brought out by P. F. Hoppe, 
109 Liberty street, New York. It is used 
for testing boilers and pipes by water 
pressure. The pump itself is an ordinary 
force pump, and the new features in this 
design consist in the attachment of the 
pressure gauge and water tank to the pump, 
making in the whole a very neat and com- 
pact arrangement and very suitable to the 
purpose for which it is designed. Since 
this pump is not intended for the purpose 
of filling boilers and pipes, very little water 
will be required for testing, consequently 
the tank capacity is made correspondingly 
small, thereby reducing the weight. Hence 
on account of the lightness of the pump 









Pump. 


TEs! 


and attachments it can be readily carried 
from place to place, wherever required, and 
on account of its completeness and sim- 
plicity, it is always ready for use and can be 


quickly attached, and the boiler or pipes 
tested. 
on ae. . - 
Now we are told that the large guns 


which it is proposed to make in this country 
will be quite useless against recent armor 
plate. 
is the old question of the irresistible force 


We, so it is said, must try again. It 
and the immovable body. The same ques- 

A lathe or a 
planer is always wanted—and always will 
be—that will take a larger cut. So there 
will always be wanted a gun with more 
powers of penetration. 


tion crops out in mechanics. 


- be 


No one has ever satisfactorily explained | 
why the signature to a plainly written letter | 


is frequently undecipherable. 


> 


LETTERS FROM PRACTICAL MEN, 


Blacking Metals. 
Editor American Machinist : 

In a recent issue I observe a query from 
one of your correspondents astoa method 
for blacking metals. I have lately 
struggling with that problem myself, and 


been 


find that manufacturers of optical instru- 
ments and others who use such processes 
are inclined to be 
about their methods. 
Not being able to get a formula from any 
of them, or from any text-books, that would 
give the desired result, I have ventured a 


more or less secretive 


few experiments in that line myself. I got 
very good results from the following: 

4 drachms nitric acid, 

8 ss water, 

oe. < chloride of gold (solution of 15 


grains gold in 15 ounces water). 
12 grains of nitrate of copper. 
bath was used warm. The brass 
articles were thoroughly cleaned and im- 
mersed until they assumed a purplish black 
color. 


This 


They were then allowed to dry over- 
night without being washed or wiped. 

This process gave a dead purplish black 
which would not rub off. It was after- 
wards improved somewhat by giving it a 
coat of very thin lampblack and turpentine, 
which dried immediately, and was then 
wiped off with cotton. 

The proportions of chemicals are given 
just as I first tried them; possibly better 
results might obtain if proportions were 
varied. 

I have also thought that a good even 
black color might result from sensitizing 
the articles, in the manner in which photo- 
plates are sensitized. Then expose to 
light and develop the black with iron de- 
veloper. [I have not tried this plan, how- 
ever. 

F. A. Herierineron, 
Welding Steel, 
Editor American Machinist: 

I have been a constant reader of your 
paper and have profited much thereby. In 
hopes that the following notes on welding 
steel may be of interest to some of your 
readers, | All practical steel 
workers know that with some kinds of steel 
it is very diflicult to make a solid weld. In 
the first place the two pieces of steel should 
be carefully scarfed, so that they will fit 
together well when taken on the anvil to 
and, when V sscarf 
should be make it, 
plainer, split one end and point the 
other, and put together before they 
are put in the fire for the welding 
heat. This way 


offer them. 


weld, practicable, a 


made, or, to 


of scarfing is 
much better, for by so doing the outside 
scarf can be hammered up close to the heel 
of the other scarf, so that dirt or small pieces 
of coal from the fire cannot get between the 
pieces of steel. I heat them slowly until 
they are an even cherry red, then apply 
borax and bring the heat slowly up to pretty 
near a welding heat. Then take some soft 
iron filings and sprinkle over the steel where 
it is to be welded, put on more borax, if 
necessary, and bring it up to a welding heat. 
By the use of iron filings a much stronger 
weld can be obtained than by borax alone. 
[ have tried several kinds of welding flux 
and other preparations for welding steel, 
but have never found anything so sure as 


| wrought-iron filings and borax. 


ice in Steam Pipes, 
Hditor American Machinist : 

J. Torrey asks if steam at ninety pounds 
pressure will thaw out one foot of ice in an 
underground pipe, and in answer will say 
that it would very quickly, provided the 
steam got there, which is very doubtful in 
such a case as this, owing to a lack of circu- 
lation. Any pressure would do the work, 
but the higher quicker, owing to its greater 


) temperature. 


1 am in charge of a plant where steam is 
distributed to various buildings, some by 
overhead and some in underground pipes, 
and_at a distance of 800 feet from the boil- 


ers in a few instances. I have found that 
it is best not to put steam into the pipes 
until they are free from ice. 
found that pipes can be burst as surely 
by careless thawing as by frost. The only 
safe way to thaw a pipe is to commence 
where you know the pipe is not frozen, and 
work toward where it is with hot water, or 
other means, for if you thaw a place where 
there is frost both sides of it, you run a 
risk of bursting the pipe from the pressure 
of the expanded water confined Between 
the solid joints. There is also danger in 
turning steam into long lines of pipe in 
very cold places, for more or less water al- 
ways precedes the steam, and this coming 
in contact with the frosty iron soon falls in 
temperature to the freezing point, and will 
congeal solid only a few feet in advance of 
the steam. This I know from trying the 
experiment with 200 feet of 1” pipe laid on 
boxes out of doors, and with a fall of one 
foot in 200. With the temperature 8° below 
zero, and steam at 40 pounds pressure, the 
pipe closed tight at a point 145 feet from 
where the steam was let on, and the pipe 
was too hot to handle to within 25 feet of 
the point that froze. 

I have found the only safe way to be to 
either put the pipes where they will not 
freeze, or to keep up a circulation of steam 
in them. This, of course, refers to heating 
pipes of small sizes, as the above could not 
occur in larger sizes used for conveying 
steam. Prrer H. Buiock. 


Making Conical Spiral Springs. 
tditor American Machinist : 


W. W. J., of Baltimore, can make conical 
spiral springs in the following manner with 
ease and facility. Wind the springs in usual 
manner on a straight mandrel and close the 
ends back, the distance required for the 
cone, by bending the coils in the jaws of a 
vise. Commence with the end coil and 
squeeze first on one side and then on the 
other, until it is somewhat reduced in size; 
then take the next coil, and so on as far as 
you want to go. Be careful to squeeze the 
coils in such a manner as to retain their 
circular form. It is best, in order to get 
good results to go over the cone a number 
of times, instead of reducing each coil to 
the required size as you go along. 

Cnas. Pratt. 

Oneida, N. Y. 


Removing Iron Turnings from Babbitt 
Metal, 


Editor American Machinist: 


We have a considerable quantity of 
Babbitt metal mixed with iron turnings 
which are thoroughly incorporated with it. 
Can any of your ingenious readers suggest 
a plan for removing the iron from the Bab- 
bitt ? A. B. C. 


Another Slotting Machine Bar. 
Editor American Machinist: 

In your issue of January 21st I notea 
communication from A. 8. Bergh, with il- 
lustration of a slotting machine bar therein 
described. 
jections to this tool as shown; moreover, it 
is very far. behind the age; and I think that 
perhaps some of your readers may profit a 
little by a description of a similar bar made 
by me as long ago as 1851 and used on the 
first slotting machine introduced into this 
country. 

The machine in question came from the 
works of Joseph Whitworth, England, in 
1849. Ihave no doubt but that the identi- 
cal bar constructed by me in the year 
mentioned is still in use, as I know of its 
continued use, as well as several duplicates 
of it, for about ten years, at the expiration 
of which time it was practically as good as 
when first made. 

The bar was a plain, straight octagon, as 
shown in the figures, slotted through equal 
in width to one face of the octagon, and 
without any member at the bottom to tie 
the two'sides of the slot together, as in Mr. 
Bergh’s bar. The fulcrum pin was placed 
back of the center, as shown; and the tool 
slot in the oscillating, box, cut so as to en- 


on 


There are, however, serious ob- 


I have, also | 
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croach upon the fulcrum pin about one-half 


| its diameter. 


The objects of this construction were: 
First, to bring the line aa as nearly right 
angled to the axis of the bar as possible, in 
order to avoid chattering and the tendency 
of a dull tool to push away from the work, 
if aa makes very much more than a right 
angle with the bar—as will be readily un- 
derstood by every mechanic using a planing 
machine or a shaper—and as seen in Mr. 
Bergh’s bar, the angle in the latter being 
shown by the dotted line a’ a’. The next 
object was to permit of the bar being placed 
in the tool box of the slotter slide at eight 
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Fig. 1 


Hanpy Nut ARBor. 


positive positions, and, with a comparative- 
ly small projection of a cutting tool out of 
the bar, to permit of working both ways 
into a corner, as shown by dotted lines 6 6 
in plan view. 

A round shank, as shown in Mr. Bergh’s 
bar, is objectionable as being difficult to set 
in an ordinary tool box of a slotter in any 
chosen position, and to hold firmly when so 
set, while the square lower end will not per- 


mit of the bar’s being used in a corner, as | 
shown for the octagon bar, without project- | 


ing the cutting tool from it an inordinate 
amount. 

Ten years’ use of the bar described proved 
its strength and durability, and application 
to a great variety of work. 

Joun T. HAWKINS. 

Taunton, Mass. 


Making a Pattern for a Cylinder 
Bushing. 


Editor American Machinist : 


While making a pattern for a cylinder 
bushing, I thought it would be interesting 


al 
y, 
7 
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to some of your readers to know how I 
made it, that it might leave its own core. | 
The size of casting rough from foundry, | 
163” inside x 188’’ outside diameter x 2’ 9” 
long. First, I made a full size drawing, 
allowing shrinkage and draft. Also divided | 
it in four sections lengthways, seen at Fig. 1. | 
Then I described the two circles seenat Fig. | 








Cylinder bushing pattern. 
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CYLINDER BusHING. 


2. Also a pattern of segments struck with 
the same radius and cut to the length of | 
1 of circumference + 4”. After sawing the | 
required number, which was 408 pieces, pre- 
viously planned 3” thick, I prepared to | 
build section 1. A face plate of pine was | 
trued up, and circles, Fig. 2, transferred to | 
its face. Next we joint 
enough segments to make 
two courses. The method 
is understood by referring to | 
Fig. 3. Stop dis screwed on | 
eccentric and can bé adjusted | 
to suit by rotating either | 
way. Now commence to lay | 
them down on Fig. 2, starting 
by keeping end of 1 fair 
with line a, and proceed until 
5 is in place, then remove 
1 and lay on 6. Mark the 
length which will be at line 
a, and cut to length, and 
number them. Gather them 





» up and = size the’ ends 
ft with glue; lay aside 
and prepare another course 

the same way. Now 





fasten them to face plate by | 
gluing it where segments 
belong, quickly lay them | 
in place and glue the upper | 
face. Then lay the second | 
course in place, wipe off sur- 

















plus glue from face, and put 
under pressure, but first oil 
the follower. Prepare two 
other courses; by that time 
you can remove from press 
and glue again. I do not nail 
at all. 


Before I begin to turn I 
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glue up section 2 on a sep- 
arate face plate. The sizes 
are taken at the division 
lines with trams and trans- 
ferred to outer edge whilst 
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the end at face plate is sized with calipers, 
When ready the length is taken with 
dividers and marked, then cut nearly 
through with parting tool; finally sever 
with a saw and level with plane. 

I find I can secure better joints this 
way than to fasten with screws and paper 
between. When all is turned and glued 
together, a scraper is all that is needed to 
clean off the joints. But you will see that 
it needs careful work, so that the finished 
pattern shall be straight both inside and 
out. If one is not careful to prove with 
square, or otherwise, whilst building up the 
courses, there is danger of letting them 
draw over to one side, and the result will be 
you have not enough stock on one side and 
too much on the other. 

1 generally give such pattern a coat of 
quick-drying paint made of white lead, 
thinned with a little varnish and turpentine 
(no oil), with lampblack to darken. [i 
does not raise the grain like the first coat 
of shellac when applied to clean wood. 
Painters’ hard putty can be used to stop 
where beeswax would otherwise be used; 
then give two coats of shellac to finish. 

W. NEwrTon. 


Handy Nut Arbor. 
Editor American Machinist : 

I enclose you a sketch of a very handy 
nut arbor. In Fig. 1, A represents the lathe 
spindle, B the holder and ( the arbor; D J) 
are holes drilled for a spanner wrench, 
which is to be used for removing the holder 
from the lathe spindle. The arbors ( are 
made of tool steel and hardened when 
finished. The holder B is made of cast 
iron, with one end threaded to fit the lathe 
spindle, while the other end can be tappec 
any convenient size, say one and one- 
quarter inches. 

A full line of arbors can now be 
made like the arbor (@, Fig. 1, with 
two sides milled 
off so as to be 
parallel, as shown 
in Fig. 2. The 
arbors can then be 
removed from the 
holder by the use 
of a wrench. The first cost of these arbors 
will be a little more than the ordinary style 
of nut arbors, but they will be found more 
convenient, as they dispense with the use 
of dogs, and with the screwing up of tail 
stock spindle. Witha few forming tools 
to shape the nuts with, they will do ten 
times the amount of work. 

J. L. OEFINGER. 


Relative Cost of Milling and Planing. 
Editor American Machinist : 

Mr. John J. Grant makes quite a showing 
in favor of the milling machine by the fig- 
ures given at the Philadelphia meeting of 
Mechanical Engineers. I have no desire to 
question the accuracy of his figures, but I 
must question the conclusions he draws 
from them. I pass his tables of cost for a 
moment to where he says ‘‘ Common sense 
teaches that a continuous rotary motion will 
produce more work than a reciprocating or 
intermittent one.” If common sense teaches 
any such thing, it teaches one of those 
things which we often find out to be false. 
It may be easy to say that a rotary cutter, 
moving all the time in one direction, with 
no time lost backing up for a fresh start, 


| will do more work than a tool which loses 


one-third of the time dragging back over 
the work. It looks plausible. An eminent 
mechanic once said in the columns of the 
AMERICAN Maournist, ‘‘An attempt to cut 
gearing on a planer will let the light in on 
the milling machine question.” An attempt 
in that direction did let in some light, and 
that light showed the superiority of the 
planer for that class of work. 

Mr. Grant’s statements give 89 hours and 
18 minutes as the time required to mill 
100 pieces, and 49 hours and 10 minutes as 
the time occupied in planing 100 similar 
pieces—a small showing, I think, in favor of 
the rotary cutters. 

I do not know why the feed of about 22 
cuts per inch was the coarsest that could be 
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used, but it was a much finer feed than I | 
have been accustomed to use on most of | 
work. I do not see the justice of paying | 
the milling machine man 9 cents per hour, | 
and the planer man 25 cents per hour in the | 


case cited. An apprentice, or a 90 cents a | 


day boy, can learn to attend a planer on 
plain work as quickly as he can a milling 
machine. 

Had the milling machine hand received 
the same pay that the planer hand did, Mr. 
Grant’s figures would have stood something 
like this: 

MILLING MACHINE. 

44 hours 39 minutes, @ 124 cents 

$11.16 
a 


ever 


Sharpening cutters.......... 
Shop expenses @ 35 per cent. of 


ISOE 4655s 650 es ee ree 


OER CORE os cscs ck cease BLO OL 
PLANER. 
+24 hours 35 minutes each machine 
Be CRB 6h cseisesdinss --- $6.03 


Grinding and setting tool....... 33 
Shop expenses, 35 per cent...... 2.22 

fs) Ee peclepaiere.c.616-9 -2+. $8.58 
Cost of milling 100 pieces....... $15.21 
Cost of planing a ee eheien | ReLOS 


Balance in favor of planer.. $6.63 
Had a boy at 90 cents per day attended 
the planer, his account would have been : 
24 hours 35 minutes, two ma- 





chines, each @ 4} cents...... $2.21 
Grinding and setting tool..... oie Ae 
Shop expenses, 85 percent...... — -82 
POUR scence estos siatetawataiciats $3.15 

Subtracting, as before, 
Cost of milling 100 pieces........ $5.49 
planing Be Sat arsce ts . 315 


Balance in favor of planer... $2.34 


This, of course, shows the planer at its 
best. There are, I know, many kinds of 
work that cannot be done te any advantage 
on a planer, but I also know just as well, 
that any work that can be done on a planer 
can be done as quickly and as cheaply as on 
a milling machine. 

Then I do not consider Mr. Grant’s com- 
parison between the cost of grinding on the 
planer and on the milling machine to be a 
fair one. 

The planer is as justly entitled to the use 
of the most modern tools, and the grinding 
machine, as the milling machine. There 
are planer tools on the market that require no 
forging, and less grinding than a forged tool 
to resharpen when dull. Such tools would 
do away with the loafing in the smith shop 
and the grinding by the planer hand, and 
put it in the tool room expense, beside the 
milling machine grinding. 

There is another thing that must be 
looked at, though it would be hard to find 
the exact expense in each case. The mill- 
ing machine requires a great deal more 
power to remove the same amount of stock 
than a planer. 

Mr. Grant’s examples of cheap cost of 
production I have no desire to criticize, 
except the cost of finishing the apron men- 


tioned. He states the actual cost to be 
seven cents. This I think must be a mis- 
print. 


In a regular line of manufacture on the 
interchangeable plan, and no other ought to 
be adopted, the milling machine stands at 
the head on small and irregular work, but 
on general shop work, engine, saw mill and 
mining machinery, where most of the work 
is heavy and plain, the rotary cutter cannot 
compete with the reciprocating one. 

Mr. Grant attempts to show that the 
planer and the milling machine are rivals. 
This I deny, and claim that each has its 
own field of usefulness, and that work 
suitable for one should never, unless abso- 
lutely necessary, be put on theother. They 
are no more rivals than the lathe and the 
boring mill. I may have put my foot in it 
by attempting to criticize the statements of 
a man of Mr. Grant’s well-known ability, 
but I believe fair tests will bear out my con- 
clusions. F. L. Jonnson. 


* Mr, Grant’s figures, 
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‘6 The Use of Calipers.” 

Editor American Machinist : | 
In your issue of January 14th I see Benj. | 
F. Hetherington’s criticism 
December 24th on ‘‘The Use of Calipers,” 


on my letter of | 
in which he says I seemed to dwell at some 


|length on the method of adjustment, and 
| that I failed to state what constituteda good 


| 


pair of calipers. There is certainly a fund 

_of amusement in his description of the style | 
| of calipers his ‘‘boss” threw across the shop 

because his inability to set them exhausted 

his patience and brought forth the remark | 
that ‘“‘such calipers were only intended for | 
‘lazy people.” Now, I consider this style of 
|man no criterion either in using calipers or 
| anything else, as the most essential feature 
|in a mechanic is patience, without which | 
| little or nothing can be accomplished. Of | 
/course, in Mr. Hetherington’s case, it was | 





Fia. 1. 


the boss who threw the calipers, and we will 
say he had a license to do so, if everybody 

yas fortunate enough to dodge them; but I 
am sorry it didn’t create the proper impres- 
sion on the apprentice, as I never saw aman 
woh shop room who couldn’t do his work 
without cursing and throwing things 
around ; and I claim that all the means of 
adjustment Mr. H. could furnish on a pair 
of calipers would be of little service to such 
men. In the same letter, referring to mud 
drums, he says it is a good thing we don't 
all think alike; and I agree with him on 
that point, as the style of calipers he con- 











GRINDING ATTACHMENTS FOR LATHES. 











Fig. 3.—ADJUSTABLE SURFACE GAUGE. 


demns is adhered to by nine-tenths of our 
best mechanics at the present time, and, 
with few exceptions, they are home-made. 

As to the length of time such a pair of 
calipers will remain in good condition, I 
would inform him that I have two pairs of 
‘inside and outside calipers which I made 
| twenty years ago (while an apprentice), and 
he couldn’t have them for all the store cal- 
ipers he could bring in a wheelbarrow, 
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though they have been constantly in use. 
No mechanic expects to throw his calipers 
down after trying the size, nor will he thrust 
them in the hole as though he was pushing 


| a cork grappler in the neck of a bottle, nor 


is it necessary to have the joint so tight that 
all the knocking they require while setting 
destroys them. Mr. Hetherington will find 
that my letter was on ‘‘The Use of Calipers,” 
and not their construction, apart from the 
points; and his letter refers principally to 
an omission of what is really a secondary 
consideration. Most shops are supplied 
with outside calipers such as he advocates, 
for large work, but for ordinary shop work 
they will never be universally adopted, as 
they never fail to twist in tightening the 
thumbscrew, and this feature alone will 
cause a lathe hand to dread them, where 
The extension gauge 


accuracy is required. 








is also to be found in most shops to take the 
place of inside calipers for large work, and 
its adoption speaks for its merit. 

In conclusion I would say that store cal- 
ipers are good enough for a man that can’t 
make them for himself, as there is little fear 
of the work he will get requiring anything 
better. 

Jos. A. RoruwE i. 
<=> 


Walker’s Adjustable Surface Gauge. 


The cuts presented herewith show a new 
adjustable surface gauge, which possesses 
some new features, of 
interest to mechanics 
who have use for such a 
tool. 


Fig. 1 shows the 
gauge in use as a depth 
gauge. As will be seen, 
the base is of a conven- 
ient shape for hand- 
ling, and has an over- 
hanging projection, 





slides freely, 
angular opening in this 
projection is placed a 
block, through which 
the stem also passes. 
This block is split and 


to the stem 


is also tapped out to receive the vertical 


justed vertically, of course carrying the 
stem with it when clamped. This provides 
the adjustment, when it is used either asa 
depth gauge or as a surface gauge. 

The lower end of the stem is provided 


constitutes the point of contact when gaug- 

ing depths, and is also used in the manner 

indicated in Fig. 2. 

This figure shows the manner of using 
the gauge for scribing a circle, where 
ordinary dividers utterly fail to work. 


hole being located and a center mark made, 
the point of the stem is placed in the mark 
and held there. Then, the scriber being set 


to the desired radius and clamped, the head 
is left loose on the stem, when, upon being 
swung round, it rises and falls in a vertical 
line over the center, thus striking a true 


through which the stem | 
Ina rect- | 


can be clamped firmly | 
by a) 
knurled head clamping screw. The block | 


adjusting screw, which is journaled above, | 
and by means of which the block is ad-| 


with a piece of pointed steel wire, which | 


In | 
this application of the tool, the center of the | 


circle, regardless of the shape of the sur- 
face. 

Then, if it is desired to lay off the pro- 
jection of a circle at an angle with the 
surface upon which it is struck, it may be 
done by blocking up under the base so as to 
make the stem stand at the required angle. 

The stem may be inserted into the base 
from below if desired, and the gauge then 
used, as shown by Fig. 3, where a line is 
being drawn in the recess parallel to the 
base of the piece, without the use of a mark- 
ing table or surface plate, the adjustment 
being, of course, available when in this 
shape as well as when in the other forms. 

The needles are clamped independently of 
each other, and the screw by which they 
are clamped does not turn when they are 
moved to different angles. A partof each of 
these screws is squared, and the washers 
which are underthe wing nuts fit 
over these squares, and are thus pre- 
vented from turning, thereby avoid- 
ing the tightening or loosening of 
the nuts when the needles are 
moved. 

As will be seen from the above, 
this tool is useful fora variety of 
purposes, some of which have not 
been easy of accomplishment here- 
tofore. 


It is made by the E. Walker 
Tool Co., Erie, Pa. 
BR 

Recent designs of locomotives 


built in England and illustrated in 
English mechanical journals, show 
a decided tendency towards Ameri- 
can practice. One recently built 
for express and passenger service on 
the London and Southwestern Railway, from 
the designs of the Locomotive Superintend- 
ent of that road, has a four-wheel truck, or 
bogie in front, with outside cylinder, and 
has quite an appearance. 
There is no headlight to speak of, and no 
cab worth mentioning, but this latter fea- 
ture is just perceptibly larger than they 
made them a few years ago, and perhaps 
indicates that they will eventually be made 
sufticiently large to constitute a shelter for 
the engineer worthy of the name. 


Americanized 


be 


Shoemaker’s Grinding Attachments for 
Lathes. 


The accompanying cuts represent attach- 
ments, by the use of which grinding may 
be done upon an ordinary lathe. 

As will be seen, either of them may be 
applied to any lathe without trouble, and 
without the insertion of any screws. The 
center grinder, Fig. 1, is much the same as 
was shown by us in our issue of January 
8th, 1887, some improvements in construc- 
tion having been made since that time. 
The traverse grinder, Fig. 2, will readily 

understood from the cut. The frame 
which supports the wheel spindle is fastened 
to any tool held in the tool post, and can, 
of course, be set at any angle, and moved 
|either by the carriage traverse, or by the 
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cross-slide for facing. 

The driving shaft on top is keyseated its 
| entire length, and slides through the small 
pulley over the cone, the length of the 
shaft limiting the length of work which 
can be ground. They are made to grind 24 
inches in length, and any angle can be 
ground at any point on a piece of work of 
| this length. They are furnished with extra 
heads for doing inside or fluted work, when 
desired. 
| They are made by J. W. Dennis, 14 W. 


| Seneca street, Buffalo, N. Y. 
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It seems impossible to conduct a series of 
steam engine tests so as to give satisfaction 
in the results. Some time since we noted 
what appeared to be some remarkable re- 
sults from the tests of small engines at a 
fair in England. Now we find that the 
accuracy of the methods employed in test- 
ing are questioned in such a way as to lead 
to the belief that the published results had 
no value, 
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Specifications for Pumping Machinery. 





Specifications for pumping machinery are 
not infrequently sent out in such shape as 
to fail to secure the competition in prices 
which they are intended, in part, to bring 
about. This was not the case to so great 
an extent a few years ago as it is now, be- 
cause there are many more builders of such 
machinery now than then, and more diver- 
sity in the practice of different builders. 
Builders of pumping machinery have multi- 
plied during the past fifteen years, and each 
has added inventions, until now, the practice 
of no two of them agrees on some important 
particular or other. 

It is sometimes asserted that those who 
are employed to make the specifications 
upon which the pumping plant for a town 





or city is furnished, are interested in mak- 
ing them so that no more than one builder is 
in really fair condition to compete. There 
is too much reason to believe that there have 
been instances of this kind, but we think 
they are not common. It is true that such 
specifications are far from being uncommon, 
but it is more charitable to believe, and is 
probably true, that their wording results 
from prejudice in favor of the type of some 
builder, rather than from any pecuniary 
consideration. 

But whether the specifications are made 
with a restrictive feature willingly or un- 
willingly, makeslittle difference ; if they con- 
tain this feature they are adapted to restrict 
or destroy competition in the bids, which is 
manifestly exactly what those who pay for 
such machinery do not want. Those who 
pay for it are interested in results, and are 
not interested in the question of whether a 
construction patented to and controlled by 
some particular individual is adhered_to or 
not. 

What the city or town about to put in 
water-works requires, is a plant that will 
give the maximum results at the minimum 
cost, and in cost, of course maintenance and 
attendance iscomprehended. And the way 
to get these is by submitting such specifi- 
cations as will give room for the widest 
competition, subject to such restrictions as 
to duty and lasting qualities as seem proper. 

There is opportunity to buy pumping ma- 
chinery of any guaranteed duty between 
fifty and one hundred millions, and the city 
or town about to put in such machinery 
should elect what class they are willing to 
pay for, and then ask for tenders according- 
ly. If the sentiment is in favor of some 
particular type of engine, then the dealing 
should be direct with the builder, without 
the farce of calling for impossible competi- 
tion. 

—— a 
Watches as Machines, 





Watches are carried for many different 
reasons. Some men, and most women, 
carry them principally for ornamental pur- 
poses, while others buy and carry them as 
they would buy and maintain any other 
machine or instrument, simply for the ser- 
vice they will render. 

Watches are usually classed among jew- 
elry, and a ladies’ watch, with its elegant, 
fine gold case, studded with diamonds and 
other precious stones, is undoubtedly prop- 
erly so classed, especially if the movement 
is so small (as many Swiss movements are), 
as to make it incapable of keeping accurate 
time. 

But the watch of a locomotive engineer 
is carried by him solely because it is neces- 
sary for him to know the exact time, and 
not for any purpose of display. 

To him it is simply a machine, or instru- 
ment, purchased and carried for a certain 
definite and utilitarian purpose, and to suit 
him every part of it should be like his en- 
gine, so constructed and so arranged as to 
best serve that purpose. If an engineer 
should find that those bearings about his 
engine which could be easily seen and ex- 
amined were of decidedly better material 
and construction than those which could 
not be so easily seen, he would condemn 
the engine and lose all faith in its builder. 
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but we believe the majority of watches are. 
Instead of the total number of jewels in a 
watch movement being so disposed as to 
give the best results in point of service and 
wear, they are usually so arranged as to 
make the best appearance, and since they 
are usually invisible if placed in the lower 
plate, they are all put into the upper one. 

Now, if watch movements are to be con- 
sidered simply as jewelry, this is all right; 
but if they are to be considered as machines 
or instruments, constructed with a view to 
the performance of a certain function in the 
best possible manner, then it is all wrong. 

If, as often happens, a wheel or pinion is 
nearest the lower plate, then, of course, 
much more wear comes upon the bearing 
in that plate than upon the corresponding 
one in the upper p'ate, in which case a jewel 
in the upper plate only, is a real injury, be- 
cause the wear being so much more rapid 
at one end than the other, the wheel rap- 
idly gets out of square, and the inequality 
is in this case increased by the jewel, while 
it would be decreased by placing it in the 
lower plate. 

If a maker of any other instrument of 
precision, or ‘any maker of machinery, 
should turn out work constructed upon 
such a principle he would suffer in reputa- 
tion, and would be regarded as dishonest. 
By what principle of ethics are the makers 
of watches exempt ? 

If jewels are set into watch cases, they 
are, of course, put there for ornamental 
purposes only, and should be so arranged as 
to make the best possible appearance. But 
if they are put into the movement, they 
should be so arranged as to secure the best 
results in wearing qualities, which is the 
only legitimate object in putting them there 
at all. 


me 

Considerable astonishment is expressed at 
the fact that the Atlanta was recently or- 
dered to sea, and to sail in something less 
than a year after the order. But it will 
strike the man of some little mechanical 
thought that what is wanted in the shape of 
a navy is something ready for service about 
the time the emergency requiring its use is 
at hand. As usual, however, in naval mat- 
ters in this country, it appears that the con- 
dition of the Atlanta is not such as to make 
her very formidable, her large guns being 
practically useless, because there was lack 
of appropriation to defray the expense of 
mounting them. The way of the United States 
Government, in beginning a job, ceasing for 
lack of appropriations, then beginning again, 
and so on till the whole becomes obsolete, is 
fearful as well as wonderful. It would ruin 
any private firm about twice a year. 
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Between complaints against the rail- 
road companies for blowing locomotive 


whistles to the annoyance of the public, 
and suits brought against them for dam- 
ages resulting from a failure to blow the 
whistle at the proper time, some of the 
companies seem to think they are having 
rather a hard time of it. 

The success of a suit for damages often 
hinges upon the evidence as to the fact of 
the whistle having been blown at the proper 
time, and we suppose it is with a view to 
supplying this evidence that a device bas 
recently been patented,which automatically 
records every movement of the whistle 
lever, and so informs any one who may be 
interested when and for how long the 
whistle was blown. 

ape 
Literary Notes. 

The report of the Commissioner of Rail- 
roads of the State of Michigan, for the year 
1887, is a large volume of about 650 pages. 
It contains interesting information in regard 
to progress of railroad construction and 
operation in that State. 


We have received, through the courtesy 
of R. C. P. Coggeshall, secretary of the New 
England Water-Works Association, ‘‘A Col- 
lection of Diagrams representing the General 
Plan of Twenty-six Different Water-Works.” 








Locomotives are not built in that way, 
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members of the association, and compiled 
by a committee. It is a valuable collection, 
and one from which those interested in water. 
works cannot fail to get information. Pub. 
lished by The Engineering and Building 
Record, New York. 


THE VOSBURG TUNNEL. A Description of its 
Construction. By Leo Von Rosenberg, 35 Broad- 
way, New York. Price $1.00. 

The author of this work was employed by 
the Lehigh Valley Railroad Company to 
prepare drawings which should represent 
the methods employed in the construction 
of this tunnel. By permission, he has used 
these drawings, and other valuable informa- 
tion, in making a record of the work done 
and the means by which it was done. The 
illustrations are full, and, with the text, 
make a valuable book of reference. 
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SUWERS. 


Under this head we propose to answer questions een, 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any atten*ion, must invarv 
ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initials nor loca- 
tion will be published. 














(59) J. G.B., Philadelphia, Pa., writes: 
Please tell me what size of tubular boiler will be 
right for a 16” x 30” plain slide valve engine. The 
fuel is waste from a saw mill. A.—You do not 
state the steam pressure required, nor the speed 
But assuming that the mean effective pressure is to 
be 50 pounds, the engine making 100 revolutions 
per minute, then we would advise you to use two 
boilers, each one having 1,200 square feet of heating 
surface and 70 square feet of grate surface. 


(60) J. T. K., Durham, N. C. writes: 
1. WIll you please tell me how toset the slide valves 
on a Harris-Corliss engine 18” x 42’’, doing a duty of 
40 horse-power. The valves, since they were set by 
the expert, have been tampered with, and the ex- 
baust valves chatter a great deal. There are marks 
on the valves which I think I understand, but be 
fore I undertake to adjust them I would like to 
have some instruction. A.—See AMERICAN Ma 
CHINIST, Feb. 27, 1886. 2. Where is the Prentiss 
vise made? IT want the address of the manufac 
turers. A.—Prentiss Vise Co., 23 Dey street, New 
York. 8. Howare such cutters as Brown & Sharpe's 
twist drill cutters backed off? A.—By special ma 
chinery. 


(61) Subscriber, Philadelphia, Pa., writes: 
I want to know how much steam a boiler would gen- 
erate per minute, subject to a heat of from 600 to 
900 degrees of Fah. The boiler is not m contact with 
the fire, but the hot gases from the fire pass under 
the boiler in contact with it and through the flues. 
The temperature is constant. The dimensions of 
the boiler are 3 feet long, 4 feet in diameter, 150 
flues 2 inches in diameter. Also what would be the 
boiler pressure; the boiler is supplied with water 
constantly. A.—You will obtain per minute about 
95 cubic feet of steam at a pressure of 20 pounds, 
providing the feed water as it passes into boiler has 
a temperature of 180°. 


(62) E. H., Newburgh, N. Y., asks: 
What trade do you recommend for a young man 
intending to become a locomotive engineer ? Would 
not a year in the pattern shop and three years in the 
machine shop be advisable? A.—We should advise 
you to serve an apprenticeship in a private locomo- 
tive shop. Experience in the pattern shop will also 
Whether you can learn the 
trade in three or four years, depends upon your 
own energy and capability of learning. If time and 
circumstances will permit, we would strongly ad- 
vise you to obtain a thorough education in the 
public schools, go through the highest grade, and 
then not only learn locomotive building, but learn 
to be a thorough machinist, and become familiar 
with all kinds of tools used in a machine shop. It is 
skilled labor which is scarce, and can always de- 
mand the highest pay. 


(63) A. M., Percy, Ill., asks: 
is the difference between the foaming and priming 
of aboiler, and what are the causes? A.— Foaming 
is caused by the presence of oil, dirt or other for- 
eign matter in the boiler; priming is caused by 
having an insufficient steam room in the boiler. 
When the latter is the case, the boiler, when in use, 
will prime continually, andis detected by the con- 
tinuous fluctuation of the water in the water glass 
gauge; whereas foaming will occur only at inter- 
vals, and is also detected by occasional similar flue- 
tuation of water in the glass. 2. Do you charge 
anything for answering questions? A.—We do not, 
we are always willing to answer any question per- 
taining to our specialty, neither do we make any 
inquiries as to whether the questions are sent by 
subscribers or constant readers. 


be advantageous. 


1. What 


But since we have 
often more questions on hand than we have time 
or space to answer in one or more issues, we must 
ask our friends to have patience, and give us time 
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(64) A. D., New Orleans, La., asks: 1. 
What is the general practice in charging for work 
on macbine repairs? Is it to add a percentage, for 
profit, to the cost of the job? A.—The practice is 
to charge by the hour for jobbing work, charging 
up the stock used, but making no percentage 
charge. 2. Are machine shops in the habit of doing 
work for cost for each other? A.—No. 3. Are en- 
gines in Massachusetts generally run “ under’? A.— 
No, running under is the exception. 


(65) A. H. R., Rock Bottom, Mass,, 
asks: Can I use kerosene oil as fuel under a small 
one-horse) boiler fora boat by using a coil of pipe 
with 1-82 of an inch holes drilled an inch or so apart 
in the same, oil to be fed from tank, with valve in 
pipe to reguiate supply? Is the device safe? and if 
not, why not? and what grade of oil will give the 
hest results. A.—Do not use suck a device ; it is 
decidedly dangerous, because there is nothing to 
prevent the oil in the pipes from igniting or ex- 
ploding. We cannot recommend any grade of oil 
for the purpose. 


(66) X., writes: Will you please 
inform me whether there is any fully practicable 
fire escape hitherto invented, and if so, could you 
give a description of the device? If there is none, 
what kind of fire escape has proved the most suc- 
cessful? A.—There have been a number of fire 
escapes invented, each one claiming some advan- 
tage over the others, but which is the best is 
difficult to decide. We cannot call to mind a suffi- 
cient number of cases in which fire escapes have had 
to be used, so as to say which one has proved the 
most successful. We believe a thoroughly practica- 
ble fire escape has yet to be invented. 


(67) R. L. D., Atlanta, Ga., writes: 
Please give me the rule for calculating the horse. 
power of a cylinder. I want to find out what part of 
a horse-power is a cylinder 1 3-16 inch by 2% inch- 
A.—In order to find the horse-power of an engine, the 
steam pressure. and the number of revolutions per 
minute must be known, besides the diameter of 
cylinder and stroke of engine. When all the data 
is known use the following rule: Multiply the area 
of the piston in square inches by the average steam 
pressure, and again by the travel of piston in feet 
per minute; divide the product by 33,000, the 
quotient will be the horse-power. 


(68) J. W.H., Joliet, Ill., asks: 1. Will 
a kettle 24 inches in diameter and 30 inches high, be 
large enough to run two engines with cylinders 14% 





inch in diameter and 44 inch stroke, at 125 revolu . 


tions per minute, steam pressure 40 pounds? A.—If 
the boiler is properly set, so that about three- 
quarters of its surface is exposed to the heat, it will 
do the work. 2. Let me Know the name of good 
books that tell about locomotives, and how they 
should be run. A.—Locomotive Engine Running 
and Management, by Angus Sinclair; Catechism 
of the Locomotive, by M. N. Forney ; and Modern 


Locomotive Construction, in the AMERICAN Ma- 
CHINIST. 
(69) Wm. A., Dayton, O., writes: I am 


overhauling some well drill machinery, having 
taper pins and boxes of 4 inch taper to the inch, 
and No. 8 thread. I can make the pins by using the 
power cross-feed in conjunction with the feed- 
screw on lathe, but it is very hard to get a good 
box, which is 3 inch taper, 134 inches x5 inches 
long. Can you suggest any way in which they 
could be cut without a taper attachment on the 
lathe? A.—We know of no way which would be 
likely to prove very satisfactory aside from the 
taper attachment, but the job might be done by 
setting a slide rest to the proper angle and gearing 
to it, or, possibly by swinging the head stock. 2. 
What is the horse-power of a slide valve engine 114% 
x 22 inches, running at 80 revolutions, and carrying 
80 pounds steam? A.—About 36 horse-power. 


(70) W. H., Baltimore, Md., writes: 1. 
I have built a small engine, cylinder 14 inch diame- 
ter and 3 inch stroke. What amount of power will 
I obtain from it? A.—You may obtain one-third 
of one horse-power or considerably less, as the 
power will depend upon the steam pressure, and 
number of revolutions. 2. Would a kitchen boiler 
make a suitable one for this engine?’ If so, state 
what diameter and height it should be, and the 
number of tubes it should contain. A.—Kitchen 
boilers are dangerous things to play with when 
they contain a steam pressure. Our advice is, do 
not. use one fur the purpose of running an engine. 
As to the size of boiler, it is impossible for us to 
give suitable dimensions, since you do not state the 
amount of work to be done. On general principles 
we should say that you will need a boiler with six 
square feet of heating surface and about a half of 
a square foot of grate surface. 3. Would a gover- 
nor be of any use in so small an engine? A.—No. 


(71) A. L., Johnstown, Pa., asks: 1. 
Should a stack for a boiler or a heating furnace, or 
any tall chimney, be larger at the top than at the 
bottom, and if so, why? A —There does not appear 
to be very much difference as between a straight 
stack and one a little larger at the top. Many en- 
gineers believe that a chimney is a little more 
effective for being larger at the top. By this con- 
struction the friction is probably decreased a little, 
but at the same time the gases are cooled a little 
more, and we are inclined to the belief that the loss 
will just about balance the gain. 2. Why willa 
small roll in atrain reduce metal faster than one of 
larger diameter, the circumferential speed being the 
same? A.—We conceive it is because the small 
roll acts at one time only upon so much of the sur- 
face as it can act advantageously upon. If you 








conceive the roll to be infinitely large, then the sur- 
face would be in contact with the entire length of 
the bar at once, and it would require enormous 
pressure to reduce it at all. And this condition is 
approached as the size of roll is increased. 

(72) W.N. B., San Buenaventura, Cal., 
writes: Please answer a perplexing question. I am 
raising water to an altitude of 300 feet in 1,800. 
I use a Worthington duplex pump 744” x 449’ x 10”, 
and a 40 horse-power boiler. My pump and boiler 
are three feet below the reservoir, and the water 
flows into the pump. I use a Hancock inspirator to 
feed the boiler. I connected the inspirator steam 
pipe with engine steam pipe ; the water supply, to 
pump suction and pump discharge, with valves be- 
tween, so I can feed from either pipe. When I am 
pumping, the suction from the pump will not let 
the inspirator feed from suction, so I have to supply 
from the discharge, and the pressure in this is so 
great that it forces cold water over through the 
inspirator steam pipe into the pump cylinder, and 
I have to close the steam connection and let the 
feed go into the boiler cold. How can I feed it in 
hot? Have I sufficient pressure from my discharge 
to feed through a heater? A.—You do not state 
the boiler pressure, and therefore we cannot say 
positively that the pressure of the discharge will be 
sufficient to force the water through a heater into 
the boiler ; but if you have the ordinary boiler pres- 
sure, such as is generally used for purposes similar 
to yours, we believe that you have sufficient pres- 
sure in the discharge pipe of the pump to feed the 
boiler with the feed-water running through a 
heater. The connections of the inspirator are 
badly made, the steam pipe of the inspirator 
should be connected to the boiler, and the supply 
to the inspirator should be taken from a tank 
which is fed from the suction pipe of the pump. 
By connecting the inspirator in this manner you will 
not have any trouble; with this arrangement you 
may also run the feed-water through a heater 
placed between the boiler and inspirator. 
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Gear Wheels. See Adv., page 16. 

Link-Belting. 

Send for catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Machinery Co., Chicago and N. Y. 
Engine lathes, 17’’ to 38’’ swing, Lodge, Davis & Co. 
Cabinet turret lathes, Lodge, Davis & Co. 
Shapers, 15’’, 20’’, 26’, 32'’, Lodge, Davis & Co. 
Upright drill presses, Lodge, Davis & Co. 
See ‘‘ad.”’ pages 15 and 16, Lodge, Davis & Co. 

Shafting Straighteners. J. H. Wells, Tampa Fla. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass 

Lamb Knitting Machine Co., Chicopee Fails. Mass. 

Machine work and_patternmaking. Anderson 
Machine Works, Peekskill, N. Y. 

Light articles built to order by the American Sew- 
ing Machine Co., Philadelphia, Pa. 

For Electric Recording Steam Gauge, write Tele- 
meter Co., 44 Barclay st., New York. 

The Improved Justice Hammer. Williams, White 
& Co., Moline, Ill., manufacturers. 

The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 

For catalogue of 2d hand lathes, planers, etc., 
write to John Steptoe & Co., Cincinnati, O. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 

Solid Nickel-Seated ‘‘ Pop” Safety Valves. Con- 
solidated Safety Valve Co., 111 Liberty st., N. Y. 

R. Dudgeon, 24 Columbia st., New York. Improv- 
ed Hydraulic Jacks and Roller Tube Expanders. 

Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y 

For first-class automatic engines write to Wil- 
liams Engine Co., 447 North street, Baltimore, Md. 

‘“*Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 

Ice and Refrigerating Machines, 124 built, and all 
successful. David Boyle, 521 Monroe st., Chicago, Ill. 

Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Drawing Materials, all kinds. Get catalogue. Men- 
tion this paper. G.S. Woolman, 116 Fulton st., N.Y. 

Burnham’s New Improved Turbine ; sold at cost of 
manufacturing and advertising. Address York, Pa. 

The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mtg. Co., 111 Lib- 
erty st., N. Y. 

Machinery list free; lathes, drill presses, engines, 
other machinery bargains. C. L. Jackson & Co, 
Baltimore, Md. 

Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y. 

For the latest improved Diamond Prospecting 
Drill. address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Ill. 

Before buying any tools, supplies or machinery, 
send to Montgomery & Co., 105 Fulton street, New 
York, and get their quotations. 

Berryman Patent Feed Water Heater and Purifier, 
and the Economic Boiler Feed Pump. Benj. F. 
Kelley, 91 Liberty st., New York. 

Nicholson & Waterman, Providence, R, I., two 
48 in. horizontal boring mills; 5 in. cutting-off ma- 
chines; 14, 16, and 30 in. engine lathes. 

The Dexter Machine Co., Dexter, Maine, are 
building a fine grade of engine lathes and upright 
drills which they sell at a reasonable price. 

Mechanical drawing, calculations, etc., taught by 
mail; just what the young mechanic needs most to 
know. I. D. Boyer, 324 E. 3d street, Dayton, 0. 

The Brown & Sharpe Mfg. Co. have placed at No. 
23 S. Canal st., Chicago, Ill., a sample line of milling 
machines and other machinery with 8S. A. Smith. 

Machinists’ os ge brass goods, m’f’rs’ supplies, 
polishing materials, all kinds wire, metals, ete.; in 
any quantity. Jordan & Gottfried, 208 Canal st.,N.Y. 

For Best Return Steam Traps Pressure Regula- 





tors, Positive-Acting pomp Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13th st.,N.Y. Send for des’n. 
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W.H. Hoffman, consulting engineer, 94 Liberty 
Ss te 2 Mechanical engineering in all its 
branches; working drawings for the transmission 
of power by steam, water, air and electricity. 


For practical working drawings of machinery call 
on A. K. Mansfield & Co., 280 Broadway, N. Y. Life- 
long mechanics ; one formerly R. R. superintendent 
motive power. Important references. 


New book on gears; Tables giving 3,094 diame- 
ters, with rules for calculation of movements of 
shafts, ete.; sent on receipt of P.O. Note; price, 50 
ets. Address C. B. Long, M. E., Worcester, Mass. 


Hot Water Supply. A practical treatise on the 
fitting of hot-water apparatus for domestic and 
general purposes. By F. Dye. 82 pages, with 25 
illustrations. 12mo., cloth, $1. Send for catalogue 
E. & F. N. Spon, 35 Murray st., N. Y 


‘* Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator. and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing en ines and boilers. Price, $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 


“Binders” for the AMERICAN MACHINIST. Two 
styles—the ** Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, the full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PuB’a Co., 96 Fulton st., New York. 


The series of articles by J. G. A. Meyer, on ** Prac- 
tical Drawing,”’ now running in the AMERICAN Ma- 
CHINIST, Should be closely followed by every stu- 
dent. They commenced witn October, 23, 1886 
issue, and up to and including January 14, 1888 
issue, 41 articles have been so far published. Copies 
containing these articles, sent by mail to any part 
of this country or Canada, at 5 cents each. Amer- 
1CAN MACHINIST PUBLISHING Co., 96 Fulton street, 
New York. 


“Modern Locomotive Construction,” by J. G. A. 
Meyer. The above series of articles, now running 
inthe AMERICAN MACHINIST, are attracting the at- 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 56 arti 
cles have thus far appeared up to and including 
the January 21, 1888 issue. Copies containing 
these articles sent by mail to any part of the 
U. S. or Canada at 5 cents each AMERICAN Ma- 
CHINIST PUBLISHING Co, 96 Fulton street, New 
York. 


The 28 in. lathe illustrated in the AMERICAN Ma- 
CHINIST some weeks ago has proved very satisfuc- 
tory. Theyhave been quite generally distributed, 
being now in Maine, Chicago, Texas, Mexico, and 
other sections. It is the best lathe for the price now 
produced, being mechanically designed and strongly 
proportioned. They are all carefully tested before 
leaving the shop, and their accuracy guaranteed. 
These lathes and a large assortment of other ma 
chine tools can be seen at the warerooms of Fraser 
& Archer, No. 121 Chambers street, New York. 














Brock & Gwinn will build a planing mill at South 
Anniston, Ala. 


A.B. Cummings will build a plow factory at 


Jonesboro, Tenn. 

J. C. Shields, Staunton, Va., is interested in build 
ing a grain elevator. 

Cross, Adams & Co. contemplate enlarging their 
foundry and machine shop at Shelbyville, Tenn. 

Bryce & O'Kelly have been given a site upon 
which to build an iron foundry at Little Rock, Ark. 

The Birmingham (Ala.\) Tool and Implement 
Works contemplate increasing their capital stock. 

The Spears Axle Manufacturing Company, Wheel 
ing, W. Va., has applied for a charter. Capital 
stock, $200,000. 

The management of the Western 
railroad is canvassing the removal of their shops to 
Canaan, Conn. 


Connecticut 


Railroad 
Fla., 


and 
will 


Florida 
Fernandina, 


The repair shops of the 
Navigation Company, at 
probably be rebuilt. 

The Carpenter Organ Company, Brattleboro, Vt., 
will largely increase its business this year. About 
one-fourth the product is exported 


A joint stock company has been formed at Nobles 
ville, Ind., for the manufacture of pipe tools and 


brass fittings, and to do a general machine busi 
ness. 
The Barbour Machine Works are building, at 


Anniston, Ala.,a machine shop 40 x 80 feet, foundry 
50 x 100 feet, together with other shops and build 
ings. 

The John Spry 
Sault Ste. Marie, 
rebuilt on a larger scale. 
largest mills in that locality 

The Duplex Fuel Burner Company, Cleveland, 
Ohio, have issued a catalogue. The claim is that the 
device made by this company is the only one that 
will successfully burn fuel oil, using either air or 
steam, or both. 


Lumber Company’s saw mill, at 
Mich., recently burned, will be 


This was one of the 


Elmer E. Cline, Alliance, Ohio, has issued his 1888 
catalogue of engines and boilers; also engines and 
fittings for steam yachts and launches, shaping ma 
chines and steam engine and boiler supplies. Mr. 
Cline also does a general machine business. 

The Atchison Sash and Door Company, of Mus- 
catine, Iowa, with a capital of $500,000, and the 
Koad Grader and Ditching Manufacturing Company, 
of Burlington, lowa, with a capital of $15,000 were 
incorporated under the State laws recently. 


Robert R. Zell, Robert F. Burton, Robert R. Graf, 





Howard Munnikhuysen, HenryS. Zell, Charles E. 
Savage and others have incorporated the Graf Re 
frigerating Company, Baltimore, Md., to manufac 


ture refrigerating machinery for cold storage. 
capital stock is $250,000. 


The 
Manufacturers’ Record, 
The Rutland Electric Light Company, of Rutland, 
Vermont, are increasing their capacity, having 
found the demand for the electric light in that city 
in excess of their power to fill. They have ordered 
a Wainwright feed-water heater which will be the 
secont one of this mike they have purchased. 

New waterworks, or the improvement of existing 
works, are contemplated at Sidney, Ohio; Brant- 
ford, Can.; Marine City, Mich.; Strong City, Kan., 
Jamaica, N. Y.; Hugo, Kan.; Cambridge, Md.: Wat- 
kins, N. Y.; Monson, Mass.; Lebanon, Pa.; Need- 
ham, Mass.; Weeping Water, Neb.; Ness City, Kan. ; 
Malden, Mass.; Highland, Cal: Sonoma, Cal.; Jef- 
ferson City, Mo. 


J.H. Williams & Co., of Brooklyn, have lately 
patented an important improvement upon the 
Brock chain wrenches, heretofore manufactured by 
them, and illustrated in our issue of June 7, 1884, 
which consists of a drop forged steel holding-link 
for attaching the chain to the reversible jaws, in 
addition to the tempered steel pin now used. By 
this means greater strength is obtained, and a prac- 
tical guarantee is given against any breakage in 
this important part of the tool. 

Articles of incorporation of the Newport, Ky., 
Tron and Steel Works were recently filed. The in- 
corporators are H. A. Schriver, Adam Wagner, Al 
Gahr, James Matthews and R. W. Nelson. The 
capital stock is $500,000, divided into $100 shares, 
This is the stock company that will run the old 
Swift mill inthe future. A majority of the stock 
is held by Henry Schriver, and Al Gabr will be re- 
tained as secretary. 

A Pittsburgh special to the 7ribune says Grape- 
ville, Pa., on the Pennsylvania Railroad, is to have 
an acquisition in the shape of a rolling mill and 
iron mill, work on which will bezin in the spring. 
It is understood that the capitalists in the enter- 
prise are Philadelphians and Pittsburghers, of the 
same company which is now erecting glass works in 
the same neighborhood inthe heart of the natural 
gasregions. The works will manufacture principally 
farming implements, and both mills will employ, 
when running full, between 700 and 1,000 men. 


J. Wyke & Co., manufacturers of fine and im- 
proved machinists’ tools, East Boston, Mass.. write 
us: Our business is good, the sale of our tools 
having gradually increased during the year just 
closed (1887). We have almost doubled the sales of 
our universal screw-cutting, center, 
and twist drill gauges : 
uated machinist scales. 


depth, angle 
also our improved end grad 

These scales are standard 
gauges, by which calipers and other tools can be 
set accurately, independently of the graduation. 
We have every reason to believe that we shall £0 
on increasing our sales during the coming year, 
INNS. , 

Detrick & Harvey, Philadelphia, Pa., write us: 
The past year with us has been a good one. Out- 
side of a considerable amount of special work, we 
have been busy on our open side planers, owing 
doubtless to their creditable performance in prac- 
tice, which is rapidly removing the natural pre- 
judice against the innovation. We anticipate a 
good trade in them for the present year. To our 
plant we have added a number of modern tools 
which, together with a good proportion of skilled 
New England labor, have produced undoubtedly 
good results in our product. ; 

The Springfield Glue and Emery Wheel Company 
Springfield, Mass., write us: Our business in 1887 
exceeded that of 1886 in total shipments about 25 
per cent, We enlarged our plant the past season by 
putting in new machinery and improved ovens in 
our emery wheel department, giving us four times 
our former capacity. In the machine shop have put 
in new lathes, planers and drill presses, increasing 
our capacity one-third. We have not been caught 
up W ith our orders during the year, and the new 
year Is Opening up with good sized orders daily, 
and we look forward to a prosperous season. The 
prices of labor and material remain about the same 
as a year ago, 

A Des Moines, Towa, correspondent writes us of 
two machinery firms of that city: ‘* N.S. MeDonnell 
& Co. manufacture engines and boilers, iron bridges, 
tanks, coal running machinery, hoisting engines, 


and do general repairing. They have greatly en- 


larged their works during the past season, and 
added many machine tools of the best quality. 


Orders are still increasing, and early in the spring 
they will build a large foundry and will add more 
machine tools. They have recently taken orders to 
repair and rebuild several narrow gauge locomo 
tives for the Oceola R. R., also bridge work for the 
city. Geo. L. Jarrett, builder of all kinds of grist 
mill machinery and steam engines, has largely in- 
creased his facilities, and has large orders ahead. 
As soon as the weather will permit he will build-a 
new foundry, put in more machine tools and employ 
more men.” 


The Kensington Engine Works, L’d., Francis 
Bros., Philadelphia, by reason of the great increase 
in the number of their clients, have been forced to 
establish a special engineering department, under 
direction of Mr. H. C, Francis, which will have in 
charge all matters relating to steam power, trans- 
mission of power, etc. This department is con- 
ducted independently of the works, and is prepared 
to execute work as engineers and contractors, under 
approved plans, for whatever is required. At the 
present time, John Lang, paper manufacturer, 
Philadelphia; 8S. Sternberger, shirt manufacturer, 
Bank and Market streets, Philadelphia; Samuel K. 
Wilson, electric lights, Trenton, N. J.; Baxter 
Electric Manufacturing and Motor Company, Bal 





timore, Md., have new work and alterations in their 
charge as engineers. 
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Machinists’ Supplies and rea. 


New York, Jan. 26, 1888. 

Iron—American Pig—Trade is generally quiet, 
contracts being delayed until the difficulty with the 
coal miners is adjuste od. There areno large stocks, 
and apparently no inclination to accumulate. We 
quote Standard Lehigh brands $21 to $21.50, for 
No. 1 X Foundry, with outside brands at $20 to 
$20.50. No. 2 Foundry $19 to $19.50 Standard Le- 
high brands, others at $18 to $18.50; Grey Forge from 
$16to $17. 

Scotch Pig—We quote Coltness, $22 to 22.25 ; Glen- 
garnock, $21 to $21.50; Gartsherrie, $21. 50 ‘to $22 ; 


Summerlee, $21.75 to $22; Eglinton, $20 to $20.50; 
Langloan, $20 to $20.50; Dalmellington, $20 to 


20.50, and Clyde, 
Lead—The market 


$20 to $20.50. 


has ruled firm. Spot is held 


at 5c. with 4.90c. bid, and at the exchange 150 tons 
have changed hands at 4.95c. for February, and 
4.971lec. for March, and 4.95e. for May. 


Antimony— Regulus has been 1n moderate jobbing 
demand at slightly easier prices. We quote Hal 
lett’s brand lic. and Cookson’ s 14. 





CUSHIONED 


HELVE 
| HAMMER 


Combines all the 
best elements es- 
P sential in a firgt- 
class Hammer. 
r Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 









1832. 


BRADLEY’ UPRICHT 


anv other Hammer inthe World. 





* WANTED * 
“ Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 


be sent to reach us not later than Wednesday morning 
Jor the ensuing week's issue. 





Wanted—Men to sell planes, see page 11. 

Wanted—Draftsman with some experience on 
printing machinery. W.S., Am. MACHINIST. 

A mech’! draftsman and designer has had practical 
shop exp., wants position. Box 81, AM. MACHINIST, 

Wanted—Two first-class men to turn shafting ; 
state experience and wages wanted. Shafting, Am. 
MACHINIST. 

Experienced machinist in building marine and 
stationary engines ; capable of handling men, wants 
position. B.J., Am. MAcHINIST. 


Machine shop foreman; experienced on station. 
ary and marine engines and machine ry, wants en- 
gagement. Address F. M., AM. MACHINIST. 


Wanted—Situation as superintendent or assistant 
of machine works; building engines preferred ; 
designer and draftsman; understands indicator. 
H., AM. MACHINIST. 

A mechanical engineer of 20 years’ experience of 
foundry and millwright engineering shop, wishes to 
goincompany with some firm or take charge of 
some works. B., AM. MACHINIST. 

Trained experienced mechanic ; designer of ma- 
chinery and tools ; gunsmith, and successful experi- 


menter, wants position in any capacity; highest 
references. Energy, AM. MACHINIST. 


Wanted—A good machinist with push and execu- 
tive ability; capable of handling about 30 men in 
general machine shop; no hurry; give age, expe 
rience and references. D., Am. MACHINIST. 

First-class machinist open for position as foreman 


or superintendent; large experience in the busi 
ness; can show the best of references for handling 
men and cheapening work; good inspector. Box 


80, AM. MACHINIST. 

+ MISCELLANEOUS WANTS. + 
Advertisements will be inserted under this head a 

35 cents ts per line, each insertion. 











Crescent Boiler Tube Exp: under ; § sec cond to none, 
price inreach of all. Crescent Mfg. Co., Cleveland,Q. 
The Creseent Link Belt Coupling: outnetiiion new: 
sample free. Crescent Mfg. Co., Cleveland, O. 
Wanted—Special machinery to build ; correspond- 
ence invited. Address Drawer F, Shenandoah, Pa. 
Wanted— Parties having machinery specialties to 
build, to correspond with. Box 75, Am. MACHINIST. 
Estimates on light machinery and specialties - 
first-class facilities on machine shop and foundry 
Address the Novelty [ron Works, Passaic, N. J 
For Sale—54" x 54’ x 17’ iron planer; 2 heads on 
crossrail, used a short time; to make room fora 
60"" planer. John Steptoe & Co. , Cincinnati, Ohio 
Steam users who desireto keep their boilers clear 
of scale at a cost of 10 cents a week, should read 
the card of the Pittsburgh Boiler Scale 
Company on page 12. It will pay them. 
A. C. Christensen, 26 Church st., N. Y., mech. and 
hydraulic engineer. Prepares designs of water- 
works pumping stations, drawings of steam pumps, 
pumping engines, gen. mach’ry and pat. drawings. 


CURTIS RETURN STEAM TRAP 


For returning steam, 
condensed under pres- 
sure,automatically in- 
to the boiler, under 
high or low pressure, 


Resolvent 





Manufactured by 


CURTIS REGULATOR CO. 
Boston, Mass. 
General Agencies: 

109 Liberty St., N, ¥. 

G6 N. 4th St., Phila., Pa. 
108 5th Ave., Chicago, Ill. 
210 S. 3d St., Minneapolis, Minn, 
707 Market St., St. Louis, Mo. 
Circular No. 17. 


MACHINE TOOLS 


any size, for the manufacture of 
Ordnance, Locomotive, Marine and Stationary Engines, 
Ships’ Boile rs, &e. , supplied to many leading Firms in the 
United States of America. 


Asquith’s Patent Radial Drills 


Unequaled by any in the World. Send specification of re 
quirements. Large Stock of Tools ready for delivery. 


W. ASQUITH, HALIFAX, England. 





Send tor 





Special or General, 


ee FORGES 


Established 

















With a manufac- 
turing experience 
of over half 
~ acentury, we 
recommend 
these machines 
to be the best, 
simplest, most 
| durable and 
Pat. Aug. 30, 1887 } ro 
; t the essential 
For hard coal or coke. 
Indispensable in all 4 e/ements. 


shops to keep Bradley's Cushioned Hammers and 
men fully employed and reduces cost of production, 


BRADLEY & acd Syracuse, N. Y. 








ONE-HALF TIME “ 


and LABOR saved by using 
this solid, strong, durable, 
firm-hold,quick-working Lever 
(Not Serew)Vise. Has improved Taper- 
Pipe and other attachments. Sold by 
the trade. Send for circular 
TOWER & sae 
95 Chambers Sireet, w York. 
Successors to MELVIN pr ng 


STEAM PUMP 





for Hot or Cold, 


Fresh or Salt 
Water; for Oils, Naphtha, Tar; for Cane 
Juice, Liquors, Syrups, Scum; for Am.- 
monia, Alkalies, Extracts, Acids; for 


Thick, Volatile, Viscous or Foul Liquids, 
etc. VACUUM PUMPS of the highest 
efficiency. FILTER PRESS PUMPS. Air, 
Gas and Acid Blowers. AIR COMPRES- 
SORS, Etc. BUILT BY 


GUILD & GARRISON, Brooklyn, N. Y. 


Friction Driven 
Center Grinder 
A neat, simple and cheap tool 
to true up centers, will grind 
AS centers up quicker than the 
can be annealed, turned me | 





hardened, will go on any size 
lathe without any adjustment 


Send for descriptive circular 
ENERCY M’F'C CO. 
1115 to 1128 S. 15th Street 
PHILADELPHIA, PA. 


BORING AND TURNING MILLS . 1 ee 








LATHES PLANERS DRILL PRESSES 
F.P,.MICHEL ROCHESTER N.Y. 











ROPER?S 
PRACTICAL 
HAN DY-BOOK S$ 
For Engineers and Firemen. 


These books embrace all branches of Steam 
Engineering Stationary, Locomotive, Fire and 
Marine. Any Engineer who wishes to be well in 


tormed in all the duties of his calling should provide 
himself with a full set. 


FOR SALE BY 


EDWARD MEEKS, Publisher, 


1012 WALNUT STREET, PHILADELPHIA, PA, 
Descriptive Catalogues mailed free to any 
address, on application to the Publisher. 


ALL BOOKSELLERS. 





THE DEANE STEAM PUMP CO.,Holyoke, Mass. 


BUILD 


Water Works, 


ENCINES 


SEND FOR CATALOCUE No. 





AND 


Steam Pumping 


MACHINERY. 








Se 


S we are filling up our works with Engine Lathes of our own 
make, we offer a variety of second-hand Engine Lathes of 
various makes, ranging in size from 14 in. x 6 ft. to 23 in. x 10 ft. 

These Lathes will be thoroughly overhauled and put in first-class order, 


and sold at reasonable prices. 


THE HENDEY MACHINE CO., Torrington, Conn. 








DIE STEEL wos on aocis 


For Cutting, ~~ Stamping. Punching. Drop Forging, Bolt and Bivet Heading Dies for Hot or Cold Work. 


ILLER, ME 


ETrCALRF & PARKIN, 


CRESCENT STEEL WORKS. 


CHICACO, ILLS. 


PITTSBURGH, PA. 


NEW YORK, N. Y, 





Saws. 
on trial. 





Sebastian, May & Co.’s Improved Screw Cutting 


Drill Presses, Shapers, Band, Circular and Scroll 
Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


167 West Second Street, 


Lathes 





CINCINNATI, O. 


OUR NEW (8 in. POWER‘\ENCINE LATHE IS NOW READY. 








T SHRIVER & Co's 
IRON 


FOUNDRY, 


333 
East 56th St., 


NEW YORK. 


Contracts Solicited 
for Machinery Cast 
ings in regula- 
supply. 








HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers, 
810 Walnut St., Philadelphia, 

«ar Our New and Revised Catalogue of Practical and Scien 
tific Books, 80 pages, 8vo., and our other Catalogues and 
Circulars, the whoie covering every branch of Science applied 


to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


JAS. C. GRIFFIN & CO. 
SOUTH NORWALK, SONN. 
Brass Founders & Metal Pattern Makers. 


SMALL BRASS, BRONZE, WHITE METAL AND 
OTHER SOFT METAL CASTINGS. 


Patterns constructed durably and to mould in 





the most advantageous manner. 


The Almond Coupling 


A NEW quarter turn 

motion to replace 

quarter turn belts and bevel 

=igears, 

T. R. ALMOND, MFR., 

83 and 85 Washington Get, 
BROOKLYN, N. 










NOISEL3Ess. 





THE 
Association of Engineers 
or 


WAYS AND COMMUNICATION, 
OF 
ST.PETERSBURC,RUSSIA. 
Having special Government charter 
favoring negotiations on a large scale 
and doing already a heavy business in 
hurope, invites American Manufact 
urers, Inventors and Enginee rs of all branches to participate 
in the permanent exhibition at St. Petersburg with first class 
prospects of doing a profitable business. 
GENERAL AGENT FOR AMERICA, 
A. WARSCHAWSKY, 


14 Dey St., N. Y, 





P. O. Box 3,348. 








WATER WORKS PUMPIN G 


GEO. 


95 & 97 LIBERTY ST., 
NEW YORK. 


ENGINES A SPECIALTY 


F. BLAKE MANF’G. CU. 


Bpvievers E VERY VARIETY 
OF OF 






lactam ee ateren 


111 FEDERAL ST., 
BOSTON. 

















BALDWINSVILLE 
Centrifugal Pump Works 


IRVIN VAN WIE, Prop., 
SYRACUSE, i? € 
VERTICAL, 


Horizontal & Suction Pumps, 


per minute 





Capacity 100 to 40,000 gals. 








oie Bros. 


MANUFACTURERS, 


Waterbury, Ct., 


“SEND FOR CIRCULAR. 





Sterlifg Emery Wheel Co., 


BEST, Manager, 
1 TUPLOTURnEs 
22 Warren Street, New York. 








AGENCIES: :—Frank J. Scott, Boston, 

Mass; C. H. Presley & Co., Cleveland,O.; 
E. L. Hall & Co., Philadelphia, Pa.; 
Brown & King, Atlanta, Ga.: Taylor 
see, Pittsburgh, Pa.; Columbus § Sup- 
ply Co., Columbus, O.; Marinette _Lron 

V orks, ’ Chic: lll.; Ripley & Bron- 
son, St. Louts, 





FOR SAW MILLS, 


TA a‘ ITE FOUNDRIES AND 


EMERY WHEELS «xc |MACHINE SHOPS. 
QRINDINO MACHINES For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONBOE CO., PA. 


Or H. A. ROGERS, 19 John St, Mi 7, 


Binghampton Water Motor. 





| Simplest 


: No Dirt, 
wotive No Noise. 
Power 

No Engineer. 


Obtainable. 





From 8 Horse-Power Down. 





Sand Pumping Outfits a Specialty. | 


COOKE & CO, 


Cortlandt Street, New York. 


Send for Price List, mentioning this paper. 


22 





‘LITTLE 
CIANT.” 





THE BEST 


INJECTOR, 


For Feeding all Steam Boilers. 


RUE’S EJECTOR, 


Superior to all others for Raising and Forcing Water Af other 


Liquids. 
NPR? G. CO., PHILA.,., 
CATALOGUES FREE, 


PA J 








BETTS MACHINE COMP’Y, 
WILMINGTON, DEL., 
ij MAKERS OF 


Metal- working Machine Tools 


OF SUPERIOR QUALITY, 
; FOR USE IN 


- MACHINE AND RAILWAY SHOPS. 
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NICHOLSON FILE COMPANY, Sole Mfrs. of 





FILES and RASPS Having the Increment Cut, also, FILERS’ TOOLS and SPECIALTIES. 


The above illustration re nts a device in which files may be held for service in surface filing, and while in this condition 
READILY SPRUNG, in order to give at the will of theo erator, more or less convexity to the wor king face of the file. Itdoes 
away with unusual care to obtain atrue convexity or “belly” to file sides, and in fact rendere great service by enabling the 
operator to utilize the file to its full capacity. 


SURFACE FILE HOLDER No. 4, Adapted to Hold Files 12, 18 14 in. Long. 
5, = 14, 15, 16 a 


MANUFACTORY AND OFFICE - - PROVIDENCE, R. I., U. 8. A, 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRICATOR, 


(GATES PATENT.) 
For Stationary Enginesand Pumps 





4 ofall kinds. Lubricators for Sin- 
a gle or Double Connection. 
=| 
E PRICE LIST. 
MN INOS Scouse 3 
ae 610.00 518.00 $15.00 
— me W Capacity . s 4 pt. spt. . 3 pt. 





NATHAN MANUFACTURING CO.., 
92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. SOLE MANUFACTURERS, 











Established in 1874, 24 and 26 ous Street, ivideet, 0. 
CLEVELAND TWIST DRILL CO. ssqecc victorin st tandon, tne. 
UNION STONE G "an HAWLEY ST., 36 JOHN ST.. 


BOSTON, MASS. NEW YORK. 


Endless Polishing Belt 
Machine for Removing 
Scale and Polishing irregu- 
lar pieces of Work. 


SIZES, 











1% in. wide. 
2 “6 “ 
3 “ “ 
4 “ “ 


Endless Belts of Any 
Length and Width to Order. 


Send for Price List 














P.H.& F.M.ROOTS, 


Connersville, Indiana, 


MANUFACTURERS OF BUFFALO 
PORTABLE FORGES, TUYERE IRONS, ETC.| agar P ortable Forges. 


The ne Ghronaest, 
Most Durab le, Eas 

. Working, and in every way 
THE BEST 


Portable Forge Made, 
-- Bufialo Forge Co., 


BUFFALO,N. ¥. 








ROOTS’ NEW ACME HAND-BLOWERS. 


Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 
8.8, TOWNSEND, Gel. ASI. ) 22 cosrzann? st., 
COOKE & CO., Selling Agts., 5 NEW YORK. 


In Writing, Please Mention This Paper. 





No more trouble with Loose vue . 
ORMSBY’S PATENT SELF*LUB 
CATED PULLEY BEARING settles vou 
business. Can be used on old ornew 
shafts, and Lo any oeeuton. Send 
yr circular an ce 
LOBE LOOSE PULLEYCO. 
4 ovington, Ky. 


BEAUDRY’S 


DUPLEX 


Power Press 


COMBINING 


PRESS, SHEARS AND 
PUNCH. 


BEAUDRY&Co. 


(Formerly of Beaudry’s Upright 
Power Hammer.) 


SOLE MANUFACTURERS. 

































































Also Manufacturers of 
HARD COAL HEATING FORGES. 
OFFICE. 

Room 4, MASON BUILDING, 


70 KILBY STREET, 











“THE (NLY PERFECT” 





LECOUNT’S 

NEWV EXPANDING MANDREL. 
Amateur’s Size. 

Taking anything from 3g 


to 1 inch inclusive. 
Lay [sane Siarecateeia or $5 


Patented Dec. § 


IF YOU WILi TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 








Machinist’s Size. 

~ No. PRICE 

EB KGpseeUtwecrsevs %to1 in.$10 
... eo. ae 

bee Vercevseds ss Ig ane 

4 (with screws) 2 “3 ‘*. 82 

5 “ “ 8 “ 4 “oe P 44 












WATER 


The 


PARK MFG. CO. 


MANUFACTURER OF 





NONV READY 


Our New and Complete Catalogue 


TEXTBOOKS AND INDUSTRIAL WORKS 
Schools, Colleges, Polytechnic Institutes, 


3 Beach Engineers, Architects, &o. &c. 


ARRANGED UNDER SUBJECTS. 


2 Street, Including a Complete List of John Ruskin’s Works, 
Boston And other Miscellaneous Publications. An 


8vo. of about 80 pages. 


Mass. | NEATLY PRINTED AND WORTHY OF PRESERVATION. 


JOHN WILEY & SONS. 15 Astor Pl., WN. Y. 


Pa rk I nj iecto r. | Publishers of Scientific and Industrial W locke. 


EJECTORS ann JET APPARATUS. 


*,* Supplied gratis and free by mail to order. 









THE VOLKER & FELTHOUSEN MFG.CO. )iecueee 


MANUFACTURERS OF at 
BUFFALO DUPLEX STEAM PUMPS. yoo 
es 
te - 


A. Aller, New York; 8. C. Nightingale & Childs, Boston; Heng 1 
Snell, P el hia; Thos. J. Bell & Co., Cincinnati; Shaw, Ken- 
dall & Co., Toledo; The Geo Worth n Co., Cleveland 
Goulds & Austin, Chicago; Kennedy & Pierce Machinery Co, 
Denver, Cokie oe & Ashworth, Pittsburgh, Pa.; Jos, Baur 
M yo h.; Jas. Jenks & Co,, Detroit; Wicnco Bros. 
¥.... Adolf Leitelt, Grand Rapids; BE. F,Os'.orne & Co. 
. Pau Minn; Rundle, Spence & Milwaugee; Joshua 
Hendy Machine Works, San Francisco; Fiynn & Emrich, Balti 
more; Forbes, Liddell & Co., Mont omery, Ala.; Bailey & Lebby 
Charleston, 8. C.; Pond Engineering C ‘o., St Louis an? XYansa: 
City; 0. B. Goodwin, Norfolk, Va.; Columbus Supply Co., Colum 
bus.0.;C, 8. Leeds & Co., Minneapolis; H. D Coleman,New Orleans 











Boiler and 
Pump combined. 


send for New Catalogue. 


eg HALL STEAM PUMP (CO, 3 
~ QI Liberty St., = 


HALL DUPLEX STEAM PUMPS. 





New York. 


Fire P ump 








THE M. T. DAVIDSON IMPROVED STEAM PUMP 
meen Bavinson Steam Pump Company. 





_ WARRANTED 


BEST PUMP “SHicnaat" 





PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 











U. BAIRD MACHINERY Co. 


Pittsburgh, Pa. 





MACHINISTS’ TOOLS AND SUPPLIES. 


Pattern Makers’ Tools. 
STURTEVANT BLOWERS AND EXHAUST FANS, 


Boiler Makers’ Tools, 








Fitchburg Machine Works 


MANUFACTURERS OF METAL-WORKING MACHINERY, 


OFFICE AND WorKs, 
13 to 21 
MAIN ST., 
Fitchburg, Mass. 


SEND FOR CATALOGUE EK. 





Cc ¥YLINDE a SIGHT 


PATENT OILERS, <==" 


Govermaens eeu 
lation Pop Safety 








Valves for Stationary, Marine and Locomotive Boilers, 





—Mianufactured by 


J. E. LONERGAN & CO., Brass Founders & Finishers, 
211 RACE 


ST., PHILADELPHIA, PA. 





Fourteen ( 


MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES 4x0 MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Ilustrated Os Catalogue (300 pages) mailed on receipt of HENRY R. WORTHINGTON, 





ORTHINCTON 
PUMPINC 
MACHINER 








a3 
= 
= 
Vineland, ts 
ES 
a 
N. J. Z Ss 
rs} 
nes 
. 3 
Fourth order from Widdicomb Furniture Co., Grand — 
Rapids, Mich.: ‘‘ Please ship us 7 No. 2 Smoothing Planes. | oa 
one No. 11 Jack Plane, one 2-inch blade for No. 4 Smoothing ' 


NEW SELF-SETTING PLANE. 


Sample sent as per Circular. 
—MADE BY— 


The Gage Tool Co., , 






Plane, and 6—1 3-4inch blades for No. 2 Smoothing Planes,” 


NEW YORK, 







Boston, Pittsburgh, Chicago, 
Cleveland, St. Louis, 
San Francisco, 
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A PHOTOGRAPH OF A 


he lle cle che wheat ake oe GI EEN o 


AN ACKNOWLEDCMENT OF SUPERIORITY. 


The best‘evidence that the = BROS. VALVES, JENKINS STANDARD PACKING, and JENKINS DISCS have ex. 
h 


traordinary merit, and are held inh 
tations resemble the =~ 
tomers will sustain us in our e 4 0 


esteem by the public, is that they are being IMITATED and COUNTERFEITED. 
inal in — arance only ; they lack the general excellence of the genuine. Our friends and cus 
eavor to manufacture the best goods, by not accepting any 


The imt- 


roods unless stamped as 


above. This notice has become necessary by the fraudulent use of our name, and to protect the public from being deceived 


—by unprincipled parties placing imitationson the market. 
JENKINS BROS,, 71 John Street, N. Y.; 105 M.lk Street, Boston ; 


13 South Fourth Street, Phila.; 54 Dearborn Street, Chicago, 





6 H. P. HARRISON SAFETY BOILER 
Address, Germantoun Junction, Philadelphia, Penna. 
PUBLISHED FOR FREE DISTRIBUTION, BY 
WATER-TUBE BOILERS, 


WILL BE MAILED TO ANY ONE INTERESTED IN 
Safe and Economical Steam Plants of Small Capacity. 
TEA 5359 A VALUABLE BOOK for EVERY 

STEAM USER AND ENGINEER 

THE BABCOCK & WILCOX COMPANY, 

Manufacturers of 

107 Hone St... GLASGOW. 30 Cortlandt St., NEW YORK. 
This System : Feed Water Heater is the Best SRT 


























10 W E L. $. STARRETT, Lien 
: Manufacturer of 
is the simplest 
HEATER || /\QFINE, Toots 











SEND FOR FULL LIST. 


Has Straight Tubes: . 
With reliable pegvease i fl talushuslu a Mada da bcadcdmtal chat Gatial nlua 


for expansion, and will CAGE MACHINE WORKS, 


HEAT AND PURIFY 
Waterford, N. Y. 


THE WATER. 
Manuf’r’s of 


EQUAL TO ANY 
With same Feet of Heat- | 

Fay FOX TURRET 
Loa Sneed Lathes 
















Send for description and 
Histories of Boi'ers and} 
Feed Water Heaters, to 


| BridgeportBoiler Works, |g. 
= Bridgeport, Conn. 
Agents, THE POND ENGINEERING COMPANY, 


ing Surface and 
AND 


Wear the Longest. | 
, aN Brass Finishers 








TOOLS. 
St. Louis and Kansas City, Mo. : 
Generates steam rapidly and economi 
cally. Constant circulation of water. 
Easily Cleaned. Furnace produces per- 
fect combustion. Best evaporative duty 
Material and workmanship Al. Large 


number in use. 


WM. T. BATE & SON, 


Sole Manufacturers, 
Conshohocken, Penn. 


























THE WAINWRIGHT MAN’F’G CO., 


65 and 67 Oliver Street, Boston, Mass., 
MANUFACTURERS OF . 


* Comgated Tubiag, Font Water Heaters, 


ONDENSERS, FILTERS, EXPA 


Radiators and Water Purifying Plants for Steam Boilers. 


Send for Illustrated Catalogue. 


NSION JOINTS, 























BEST CHARCOAL IRON STANDARD 
SYRACUSE TUBE CO., SYRACUSE, N. Y. 
HARLES MURRAY=< _ -HODGE’S 
Be/ ENGRAVER on WOOD Universal Angle Union 
S ‘ANN’ ST. # NEWYORK: comprATENTED ang 


union, and can be set 
at any angle at which it is 
desired to run the pipe. 

3 & Wholesale Agents, 
45 Water woh FITCHBURG, MASS. 


THE NATIONAL 


FEED-WATER 


HEATER. 


A brass coil heater supplying 
feed water at 210° to 212° Fahr- 
enheit by use of exhaust steam. 

Our prices are low and rea- 
sonable, and we aim to supply 
the cheapest, best and most ¢ffect- 
ive Heater in the market. Six- 
teen sizes. 10 H. P., $20; 100 H. 
P., $150; 500 H.P., $600. Iron, 
Brass and C opper Coils and 
Bends made to order. 





" feet 












ROLLSTONE MACHINE CO., 


4 . 
(650 mas 





END for Illustrated Price List of Fine Tools 
S manufactured by Standard Tool Co., Athol, Mass 


Circulars and price lists 
j\ a" sent on application. 


Uwe = er 
= seeltieae] National Pipe Bending Co, 


sue Pore 
i 








Any Tool we make will be sent by mail or express to 


NEW HAVEN, CONN. any address, all charges prepaid, on receipt of price. 





WaerOre CHUGK GO, , omen Oncia 


Manufactu 


AT H E anp 


No. y 


CHUCKS, 


Send for Catalogue. 2 he 


Capacity Little Giant Improved. 


eam Engine Foundry Co, ONEIDA, I, 


rers of all kinds of 


DRILL 


Under Westcott’s Patent, 


..holds Oto 4 ine h. 
‘ Oto ba) 
Oto 5g 
* Oto! 
Otol 


west eerts 
LITTLE GiART 
\MPROVED 








ECONOMICAL STEAM BOILERS 


A SPECIALTY. 
sEND FOR 


aces.” Pond Engineering Co, ** ai 


yonosraric MACHINERY 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


(3 Vault Elevators, 
Bm &c. &. 











Watson & Stillman, 


204-210 F. 43d St., N.Y. 





UNIVERSAL! 
INDEPENDENT! 
ECCENTRIO 
UNEQUALED 
IN STRENGTH, 
ACCURACY 
SIMPLICITY OF 
CONSTRUCTION. 


72 PaGE CATALOGUE 
AND PRICE LIST 
MAILED ON APPLI 
CATION, 


M'F'R'D BY THE— 


HOGGSON & 


Adal 
FG CO. 
EST.|849 cA: 
HAVEN: 








“CUSHMAN” CHUCKS 


Are guaranteed to be right in all respects. Ask to 
see them at your dealer’s, or write direct to the 
factory. Respectfully, 


THE CUSHMAN CHUCK CO., 


HARTFORD, CONN. 
6 bie 


2 * Jemmraxeum? svesvensa 3 





G 


MACHINISTS’ SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 


EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N.Y. N. Y, 


THOS. H. DALLETT & C0,, 
1305 Buttonwood St., Phila, Pa. 


MANUFACTURERS OF 


PATENT PORTABLE DRILLS, 


HAND DRILLS, BOILER-SHELL 
DRILLS, MULTIPLE DRILLS, 


Light Drill Presses, Special Machinery, &, &c. 











1. P. RICHARDS, 


Punches and Dies, 
PROVIDENCE, R, I 











HORTON CHUCKS | 


UNIVERSAL CHUCKS, both 3 and 
4 Jaw, from 4” to 42” 


COMBINATION CHUCKS, 
and 4 Jaw, from 6” to 42”. 


IMPROVED 4 JAW INDEPEND- 
ENT CHUCKS, from 4” to 30”. 


, oe WHEEL CHUCKS, from 
to 42’. 


CUTTING-OFF MACHINE 
CHUCKS, from 4” to 24”. 


FULL LINE of 2 Jaw Chucks. 
&S Send for Illustrated Price List. 


THE E. HORTON & SON C0., 


WINDSOR LOCKS, CONN., U. S. A. 


both 3 


24" 





7 
‘im acunese ath 0, 
_ U.S.A. Too er 








SEND FOR CATALOGUE. 
AST ER MACHINE SCREW CO. 


AAAAAAAAAA AA AAAA 














DQ! A 





Manufacturers of Set, Cap 
and Machine Screws, Studs, etc, 





Thinking engineers recognize that the use 
of chemicals in steam boilers to prevent 
incrustations has had its day. 

The Pittsburgh Boiler Scale Resolvent 
has its basis in a particularly greasy petro- 
leum, specially selected for the purpose, 
which has a vaporizing point of nearly 600 
degrees Fahrenheit, and is wholly free ‘from 
tar or wax. It acts by giving a slightly 
greasy coating to the inside of the boiler, 
like the touch of a sweaty hand on a window 
pane, but sufficient to prevent adhesion. It 
gives to the water a greasy character so 
slight as to be scarcely perceptible, but 
sufficient to prevent the minerals contained 
therein from clinging together and crystal- 
lizing. It also prevents corrosion of the 
boiler from acids contained in the water. 

The cost will not exceed 10 cents per 
week fora 50 horse-power boiler. Send for 
circular containing further information and 
testimonials from the largest steam users in 
America. 


PittsBuRGH BorLer Scare Resoivent Co., 
Chemists and Engineers, 
Pittsburgh, Pa. 











~ »~FOOT POWER 
Vea /\ MACHINERY 


y IVE LATHES, SAWS, etc. 
Practical Workshop. 


Outfits for Iron or Wood- 
workers, Amateur Tools,&c. 
Send for Catalogue. 


J. J. WATROUS, 213 
Race St., Cincinnati, 0. 


UNIVERSAL RADIAL 


~~~ RADIAL DRILLING MACHINES 


—=. THREE DESIGNS. SIX SIZES. 
EMBODY ALL DESIRABLE FEATURES 


PRICES$450 2S UPWARD 





= 


me 

















UNIVERSAL RADIAL RIL 





HODGSON'S 





ECCENTRIC MANDREL. 


Will quickly and cheaply turn up locomotive eccentrics and other eccentric 
work of a similar kind ; is easily set and will be found very 
convenient. 


Circular on application. 


PEDRICHE & AYER, 
No. 1025 HAMILTON STREET, - 


PHILADELPHIA, PA. 
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MORSE TWIST DRILL AND MAGHINE COMPANY, New Bodtord, aass 


Morse Patent Straight-Lip Increase Twist "Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-C me vate Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER 





— STEEL BALLS 


FOR ANTI-FRICTION —e 
OF BEST CAST STEE 
HARDENED GROUND & BURNISHED. 


8-16"’ to 3’’ Diameter. 
Samples and prices on application. 


sIMONDS ROLLINC-MACHINE CO. 
FITCHBURG, MASS. 


ACHINER 
For Reducing & Pointing Wire 


Especially adapted to pointing wire rods and 
wire for drawing. 

ror Machines or information. address 

the manufacturer, 


S. W GOODYERAR. Waterburv. Ct. 


SPEULIAL MAUIINENY 


















, Dritt Presses, 
¥ Tap Drill ae 


® A Complete Cutting-off Machine, 4.00. 
Larger ones which cut to 23 in. 88.00, 
S. ELLIOTT, Newton, Mass. 


We are making a specialty of 


i4 Inch ENGINE LATHES; 
And are selling them at such very low 
prices that even the Poverty- 
Stricken can afford to buy them. 
Don’t sleep another night until 
you write us for Phototypes and 


Prices. 8. Ashton Hand Mfg. Co, 


eee OeKenamon,” Fa. a. 


UPRIGHT DRILLS 


A SPECIALTY. 
ALL SIZES 


—wIiTHa— 


Patent ick et 


—AND— 


Latest Improvements. 
» For Catalogues 
and Prices, 
address, 


Se Bickford Drill Co. 


Cor. Front & Pike Sts. 














COMPLETE STEAM PUMP 
ONLY, SEVEN DOLLARS 


THIS, PUMP 


gels - OR WRITE 

LER ae eee et 

ry O US FOR PRICES 
\ ry - 2) = 
VANUUZENS FATENT 


W/N NEDO b4 8s io a BD 


SOLE MAKERS 
CINCINNATI, 











"GIs Blaghes! Hand Lathes, Foot Lathes, Upright Dale, 
Machines. Agents, MANN ING, MAXWELI 
MOORE. tit IBERTY STREET, NEW YORK. 


SHAPING MACHINES 


FOR HAND AND POWER, 
6”, 8" and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 





Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 











CINCINNATI, O. 







— 3101 Chambers St. New York rity, N. La 
‘Eclipse’ Hand Pipe- Cutting Machines. 


No. 1.—Powerful, inex- 
pensive, simple in construc- 
tion. Cuts and screws pipes 
YX to 2-inch. Easily carried 
about. 


“ECLIPSE” Nos. 2 and 3. 
These are powerful and most 
eficient 
machines 
Sor cutting 
; large 
i PES, with which one man can 
castly cut off and thread 6-inch pipe. 
No. 2 Cuts and Screws 2% to gin. 








a2: Ss «2% tob in. 
It will pay vou to write us for 
particulars. 


PANCOAST & MAULE, 
(Mention this paper.) Philadel, hia. 
Ba We also build Power Machines. 





EMERY AND CORUNDUM WHEELS. | 


Emery Wheel Machinery and Flint Paper. 





Write for Circular, 


All goods n anufactured by us are guaranteed seqhroay- 
faction, Give them a trial on their merits. 








Springfield Glue and Emery Wheel C0., springfield, Mass. 








DIXON’S 


SILICA 


Graphite Paint 


FOR BOILER FRONTS. 


Two coats will last two years. Send for circular. 
Equally good for all Iron Work exposed to ex- 
jtreme temperatures, salt air, acid fumes, etc, 
| Joseph Dixon Crucible Co. 


JERSEY CITY, N. J. 

















FLUOR MPAR evox. 


Evansville Spar Mining Go., Evansville, Ind 
LW. Pond Machine Co 


Manufacturers of and 
ealers in 


Iron Working Machinery. 


Improved Iron 









Planers a spe- 
clalty. Feed, pat- 
ented eb. 9% 
1886. Belt Shifter, 
patented Nov. 2, 
140 Union St. = 

Worcester, 

Mass. 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


swe & co., TWIST DRILL GAUGE. 


Fine Machinists’ Tools —€. Boston, Mass—Send for Circular 


MINIS CARY & MOEN © 
STEEL WIRE 9 OFF RW OES EDO Wo ©) 








Nae 














NEW HAVEN MANFG. 00. 


New Haven, Conn. 


INO-WORKING MAGHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 





William Barker & Co. 


Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 
N'r Culvert, Cincinnati, 0. 








“D. SAUNDERS’ Ns, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 










22 inch 


F JOHN 


10 INCH, 15 INCH CRANK SHAPERS, 
1s IncH, 26 1vcH GEARED SHAPERS, 
16 inch to 42 inch ENGINE LATHES, 


to GO inch [RON PLANERS 


STEPTOE & CO, 


Cc incinnati, Ohio. 


IT WILL PAY You To WRITE rR PRICES AND CATALOGUE 















ARCHITECTS, NAVAL ARCHITECTS, MARINE 
MECHANICAL, CIVIL, MILITARY AND ELECTRIC 
ENGINEERS use Smith’s Patent Calculator, being 
in 10x34x1% inches a complete pocket book and 
instantaneous calculation slide. 

Complete with logarithms, sines and tangents, 
$3.50. Without sines and tangents, $2.50 a $1.50 
Will be mailed on the receipt of price. 


R. C, SMITH, C. E., No. 1 * eT Y. 









CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1600 lbs.) 
DOWN, ANGULAR AND CRO8S-FEED, 
TO PLANE 12x16x15. 


THE &. A. BELDEN 00., DANBURY, OT. 


W.C. YOUNG & CO., W222" 









FOOT POWER LATHES, SLIDE RESTS, Etc. 


NOTICE. 
THE BEST UPRIGHT DRILLS, 


In Sizes of 20’, 28’, 25’, 28'', 32”, and 36”. 





‘| Be sure and see ours before buying. 


CURRIER & SNYDER, 
WORCESTER, MASS. 
N. B.—We do nice work. 





——THE-"— 
Powell Planer Co. 
Manfrs, IRON PLANERS, 
Worcester, Mass. 








P. BLAISDELL & CO. 


Manufacturers of 


ip lV Machinists’ Tools, 


WORCESTER, MASS. 





LEVELAND, OHIO. 
“ AOME ie 


“Double Antomatic Boltcutters, 


AlsoSeparate Hoadsand Di 
80 arate eadsan es. 
—— ee eae Send for Catalogue and Discounts. 


Agents, Manning, Maxwell & Moore, NewYork. 


r ae 


Engine Lathes, Hand Lathes, | 










PAT. DEC, 6, 1882. 
PAT. DEC, 4, 1883. 
PAT. AUG. 26, 1886 





Iron and Steel 


DROP FORGING 


Of Every Description, at Beasonable Priees. 
THE R.A. BELDEN 00,, DANBURY, OT. 








American Twist Drill Company’s 


PATENT CHUCK JAWS. 


Three sizes. Price per set of 4 Jaws, $40, 
$48, $56 Bolted to lathe face plate Ss, 
they make best and cheapest + y 
the pg dee Address orders, Laconia, N 
HILL, CL. RKE& C and St. Louis. 
MANNIN Nd MAXWELL & & MOORE, N.Y. City 

TALLMAN & MCFADDEN, Philadelphia, Pa. 

or WM. BINGHAM & CO., Cleveland, Ohio. 








BOILER EXPLOSIONS and 
damage from too little and too much 
water can be obviated, while securing 
qoomoeice results, by using the RE- 
LIANCE SAFETY WATER COLUMNS. 
Wonsiees and sold by Boiler Makers 
and Dealers generally. 

t@~ Send for Illustrated Price List. 


RELIANCE GAUGE 00., 
27 EUCLID AVENUE, 
CLEVELAND, OHIO, 


eve oo CATALOGUE OF IE00LS 


and Supplies sent free to any address on receipt of Ten 
Cents in tampe (for = e). 


CHAS. A. STRELINGER & C0., Yee" Detroit, Mich. 
‘To Years with the Indicator,”— 











2 vols., $3.00. By TxHos. Pray, JR., C. & C. E. 

and C.& M.E. Sixthousandsold. J. Wiley’s 
Sons, 15 Astor Place, N. Y., or Thos. Pray, Jr., P. O. 
Box 2728, Boston Mass. 





{ice ema 


» WITH neha ole 


Neg | 
. ~ MULLER MACHINE TOOLS? 


EIGHTH & EVANS STS C\ACIWWAT, O. 
U.S.A 


CURTIS & CURTIS, 


Successors to FORBES & CURTIS. 
667 OEY ST. Bridgeport, Ot., 0.9.4, 
oF 


The Forbes Pat. Die Stock, 
Pipe Cu and, Threading 


Machine, etc. 
A portable cuttl and thread. 


ing machine with which one man 
can with ease thread pipe up to siz 
inch diam. No vise is requ 


Send for Illustrated Catalogue, 


BEVEL GEARS, 


Cut Theoretically Correct 

















For particulars and estimates apply to 
HUGO BILGRAM 
Machinist, 


Successor to 








BREHMER BROS. 
440 N, 12th St, Philadelphia, Pa 





has long been used by the Blake 





Send for circulars and 
prices. 








ON ELEVATOR PUMPS. 


One of the essential fittings is a reliable pressure regulator. 


Ours 
and Knowles Pump Co’s., and we 


are receiving orders from the Whittier Machine Co, 


MASON REGULATOR CO. 


BOSTON, MASS 
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HIGH SPEED POWER TRAVELING CRANES. 


We are now prepared to build HIGH SP ED POWER TRAVELING CRANES for any capacity of 
load, any length of runway and any width of span, with one or with two trolleys on the bridge. 
These trolleys to work either slow or fast, together or independently, in like or in opposite directions, 
horizontally or vertically, while the bridge can be nS slow or fast at the same time in either 
direction. The speeds o bridge on runway are 100 feet and 200 feet per minute; the speeds of 
ee, on bridge are 50 feet and 100 feet per minute; and there are four hoistin speeds 
of 5, 10, 20 and 40 feet per minute; all can be varied quickly without the least shock or 
jar from zero to maximum or to any intermediate speed. The load is always automatically sus- 
tained, thus avoiding absolutely the great danger and anxiety which are inseparable 

‘rom the use of those Cranes which require the operator to ooely the brake. © have 
ad one of these Cranes of 26 tons capacity in constant use in our foundry for nearly two years 
and we offer them with full confidence for the greatest range of service. We invite the correspondence of 

parties interested in the subject. 


WM. SELLERS & CO., Incorporated, 
PHILADELPHIA, PA. 


TH Lani AUT Gi 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Boiler, Spacing 





Hamilton, 


OHIO. 


Twin, 
Gate, Multiple, Belt an 
Steam-Driven 


he TE, 
e ik 


25 \s i = Punches and Shears, 


ATA 
Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer. 





Send for New Catalogue. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA Pa.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S PATENTS. 


THE BECKETT & MCDOWELL MFG. CO. 


ARLINCTON, N. J. S. A. BECKETT, GEN'L MANAGER. 


IRON FOUNDERS AND MACHINISTS. 
MANUFACTURERS OF 


Steam Engines and General Machinery, Specialties: Ore-Crushing Machinery, Stamp 
Mills and Mining Hoists. 
Having Extensive Foundry Capacity, we are prepared to contract for regular 
supply of Machinery Castings, 





doe en 
INGOTS & MANUFACTURES 


BEAR OUR 
REG TRADE MARKS 


canal 
“Phos shor bronge’ 








BEMENT, MILES 


BUILDERS OF 


RAILROAD SHOPS, 


BOILER SHOPS, 
WORKS, 


BRIDGE 
ETC. 


pe ery anna PA. 


METAL-WORKING MACHINE TOOLS, 


LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 


& C0, 















rial) 
WIDE 


and es 
EXTR 


regular style. 


best makes 





Adapted for all classes of Machine Work, 
for a la 
and HEA 
tating the Large and Costly Planers of the 


The QUALITY and QUANTITY 
of work performed on these 
Planers is GUARANTEED to be 
UNEXCELLED by that done on 
the modern tools of the very 


Prices, phototypes and detail- 
ed information on application. 


DETRICK & HARVEY, 


“a Baltimore, Md, 
These tools are driven by 1 the Sellers’ spiral Planer Ritiines. 


e amount of the 
Y WORK necessi- 





Gol 





THE 


LD MEDAL 


Awarded the Waterhouse System of Electric Light- 
ing at Mechanics’ Fair, Boston, December, 1887. 

We positively claim an improvement in Electric 
Lighting. INVESTIGATION INVITED. 


ARC LIGHTING. 


INCANDESCENT LIGHTING. 


WATERHOUSE 


ELECTRIC AND MANUFACTURING CO., 








8/'Z1 INNS olVd 


pulleys and other hard places. 





FACTORY, eor's WEST Binal ith) CONN. 








Section of Copper-W ire-Sewed Light Double Belting. specially adapted to use on cone 
' Manufactured by the PACE BELT 
= S» N. H. Also manufacturers of Staple and Special Grades of Spam Tea Belting, the 
i RCULE: s6sPATNA BRAND’? Lacing, aud the ‘HERCULES’? Lacing. Send for Catalogue No, 2. 


G CO., Concord, 





PURE CARBON. BRONZE. 


Heavy Journal Bearings our Specialty. 


Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &c. 


Look for brand, ‘Pure Carbon Bronze.” 


CARBON BRONZE CO., 


SOLE MANUFACTURERS, 


88 WATERST., PITTSBURGH, PA, 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 
North Adams, Mass. 


I JOURNAL Ay, = 


i 


FRICTION 

















KEM Ss] 
ORT: PRESS. fr =Baker’s Common 
f KCKS P BT: ORO cn Sense Oil Filter. 
BEECHER & PECK. CONN. Is the most Simple, Neat, 
Ornamental, Effective 
Complete and Convenient 


DROP BORGINGS oe sec 


BEECHER & PECK, NEW HAVEN CONN. 
wine smeote ti enon 


OIL FILTER 
ket. 


in the Mar- 
The whole, operation 
is wisible, and ‘any ordinary 
man can operate it success= 
fully. It will pay for itself the 
e first year, if a little pains is taken 
to catch ‘the waste oil from your 
Engine, Dynamo, Shafting, etce., 
etc. Manufactured and for sale 
by CHAS, F, BAKER, 


223 Third Ave,, 8, B., MINNEAPOLIS, MINN. 








FRICTION CLUTCH PULLEYS, 


HOISTING ENGINES, 
ELEVATORS, 
STEAM AND 
BELT POWER. 


D. FRISBIE & CO., 112 Liberty St., N. Y. 


THE SKINNER ENGINE co 








SUPPLIES FROM 
HYDRANT PRESSURE 
the cheapest power known. 
Invaluable for blowing 
Church Organs, rurning 
Printing Presses, Sewing 
Machines In Households 
Turning Lathes, Scroll 
Saws, Grindstones, Coffee 
Mills, Sausage Machines, 
Feed Cutters, Klectrie 
Lights, Elevators, etc. It 
needs little room, no firing 
up, fuel,ashes, repairs, en- 
gineer, explosion, or delay, 
Pooxtre i _——— no , 
ills 8 noise nea: 
yg steady; will work 
ressure of water 
. o 15 Ib.; at 40 Ib. pees 
sure has 4-horse power, a: 


Te apt. foorse 





















WATER MOTOZE 


power. Prices from $15 to $300. 
THE BACKUS WATER MOTOR 00., Newark, N. J. 





PORTABLE AND STATIONARY 


ENGINES and BOILERS 


Send for Catalogue and Prices. 


OSGOOD DREDGE C0., Albany, N, Y, 


RALPH R. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres 
JOHN K. HOWE, Secretary and Treasurer. 


MANUFACTURERS OF 


Dredges, Excavators, Ditching Machines, Derricks, Ete, 








Machine Tools for Immediate Delivery. 


x 18 ft. bed, treble-geared Lathe. 
x 16 ft. bed, treble-geared ‘** 


1 42 in. 
1 36 in. 


1 32 in. x 18 ft. bed, treble-geared ‘** 
140 in. x 36 in, x 12 ft. stroke Planer. 
136 x 36 x 9 ft. stroke Planer. 


72 Pulley Turning Lathe, 
72 Pulley Boring Machine, 
1 13 in. Slotter. 
142 in. Cam Milling Machine, for Printing Press 
Cams, 


The Newark Machine Tool Works, 


NEWARK, N. J. 








Combined Steam Sacaveiee and Derrick Car. 






Self-Contained. Sensitive ieee. 
Balanced Vaive. High Speeds. 
Stationary ¢ Oilers. Best Economy. 


Gold Medal Cineinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUF FALOAQ, NM. YY. 





J.A. FAY & CO.3"2 


w OHIO, U.A A. 
BUILDERS OF IMPROVED 


wooD- ~WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, - Moulding, .Tenoning, Mor 
tising, Boring, and Shaping, etc. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws,Re- 
sawing "Machines, Spoke and Wheel 
sockinery,. Shafting, Pulleys, etc. 
— of the highest standard of excel. 
ence. 


= W. H. DOANE, Pres't. 





D. L, LYON, Sec'y. 


VOLNEY W. MASON & CoO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. L 


KORTING GAS 
ENGINE. 


12 Sizes. 
1 to 60 H. P. 





















Thousands 
in use in 
Europe, 
and over 
one hundred 
running in 
N. Y. City. 


Korting Gas 


Satis. 
faction ; Engine Co., 
guaran- 4 77 iy 
teed.  ¢ 7 “i ask St.. 


New 








es’ > Brandon’s Piston Ring Packing 


Perfectly balanced ageinns un- 
due pressure in all directions. 
Preserves bothcylinder and rin, ags. 
Allows no waste by eae, f 
tion or leak: . Call and see 
working mode! cxpronty made 
oo seaqemasees te Ag e 
claim ‘or pac. or shop 
rights, address 









JAMES BRANDON, 
390 Eleventh Ave., New York. 


NATIONAL, 


AUTOMATIC 


THERE i 
E-BE ay >) I 


PRemium- AT- EVERY 
— CATA LOGUES:ON-APPLICATION - 


HEADERS 
OINTERS 


BOLP# 
Hor & sats UPSETTERS: 3° 
—> CARRIAGE: BOUT: MACIIINERY <—- 


HOT & COLD AUTOMATIC: NUT & WASHER TAPPERS OF EVERY 


WIRE: ‘NAIL MACHINES 


ONLY SPECIALISTS 


| FURNISHING: “COMPLETE: PLANTS 


{HEN ATIONAL:MACHINERY-CO | 
WE kids | * OHIO,U.5. | 


Fi 5 Portable and Stationary Steam En- 

gines and Boilers, both new and 
second-hand, in a great variety of sizes, 
from 2 to 75 H. P. Steam Power and 
Drainage Pumps for all kinds of duty, 
One second-hand Portable Steam Saw Mill, 
one large second-hand Punching Press, 
: Shafting, Pulleys, Hangers and Belting. 
Parties in need of Machinery will do well 
to correspond with us for prices, 


S.L. HOLT & CO., 
67 Sudbury Street, 
BOSTON, MASS. 


WAH 


















































Or eres, 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H. P. for driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 


See mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 
ARS IGENTS V. I, NI UPSON 301 TELEPHONE BUILDING, 5 W. ROBINSON, cor. Clinton & Jackson Sts., Chicago, Il, 
§ y 18 CORTLANDT STREET, N. Y. (ROBINSON & CARY, St. Paul, Minn. 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. ‘ 
Scle Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 


BLESSINGS PUMP GOVERNOR. 


For use in returning the water of condensation to 
steam boilers under circumstances which make the 
employment of the steam trap undesirable, as where 
the pressure in heating systems is greatly reduced be- 
low boiler pressure, or where sufficient head room is 
lacking. Is used in connection with a steam pump, 
so controlling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary- 
ing quantity of water tu bereturned. Nost uffing boxes 
are used in its construction, and friction is reduced 
toa minimum. Can be adapted to suit a wide range 
of conditions. 


Send for circular of Blessing’s Albany Steam 
Trap, Blessing’s Water Circulator and 
Purifier, and Blessing’s Renewable-Seat 
Stop and Check Valves, 


ALBANY STEAM TRAP CO., Albany, N. Y. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


33d and Walnut Sts. Branch Office, 180 Washington St. 
PHILADELPHIA. CHICAGO. 


_ OVER 25,000 ENGINES IN USE. 
A GUARANTEED ve. Conte's tnZa ANY he same work 


Eclipse Corliss Engine. FRICK COMPANY, Builders, 


WAYNESBORO, PA. 
Non-Condensing, 


Condensing, 

Compound, 

40 TO 1,000 H.P. 

Send for Circulars. 

E.P, HAMPSON & 00. «». 
36 CORTLANDT ST., : = 
NEW YORK, 
Sole Eastern Agents. © 



















doing 











- i GENUINE) “ CORLISS.” 
M. J. TIERNEY, 20 NORTH. CANAL STREET, CHICACO, WESTERN ACENT. 


ORTER-HAMILTO PATENTS |. 


ENGINE. D. 8: ood foaroncen: Bend for panto 
FOR HEAVY WORK & LARCE POW- ‘ 
To Buyers of Engine Lathes) 


ERS. EXTRA HEAVY DESIGN. 
We are now making from sytieety new 


Send for Catalogue. 
designs, extra heavy mL 9 19", 21", 24” 


WILLIAM TOD & CO., 
and 27” Engine Lathes (the most popu- 


YOUNCSTOWN, OHIO. 
lar sizes), of which we are making a 


OIL ENGINES. specialty, and manufacturing in lots of 


For Printers, Steam Yachts| notless than 100 atatime, 
pumping water, sawing wood | Wwe make no charge for extras. Ever) 


ees eng credea, Uazpe Tuel, lathe is furnished with hollow spindle; 











Mechanics. 


Kerosene. No dust. Auto: | the 19” with 14" hole, and 21’ with 1%’ 
matic in fuel and water P| hole. Every lathe has substantial com- 
py. Mention AMERICAN Ma.| pound rest,heavy tool post (bar steel), rest 
CHINIST. to turn full swing, following rest with 


adjustable jaws to take any size from 
2%’ down, with extra tool for shafting. 

Full set of gears to cut from 2 to 18 
threads including 114% pipe thread. 
Automatic stop on carriage. Separate screw 
and rod feed, and the most substantial 
and easily managed taper attachment 
made. Cones and gears of large diam- 
eter and wide belt, Studs, screws and 
smallgearsare steclorgunmetal. Webbed 
live heads, heavy tail stocks. No worm 
or worm gears, no weak reverse plate. 
Perfect lubrication for all running parts, 
including carriage. 


SHIPMAN ENGINE CO. 


92 Pearl St., Boston, Mass. 


Machine Tools. 


New and Second-hand, on Hand. 














3 =. = Ph Engipe lathe, bad Lead screw inside of shear, double nut 
il in.x6 ft. ia Blaisdell, “ | (cut from solid), and taking hold of car- 
1620 in, x6 8-10 & 12 ft. Bridgeport new.| riage directly under the line of strain. 
16-20 in. x10 ft. A Bridgeport, good as new. | Friction counter-shaft, the most dura- 
4 og -? “ eaieael. “ ble made. Our prices are reasonable 
24 ins z0- 14 & 20f t. Ames, ° « | for cash, and from which no deviation 
Sia. it Bout -2 ft." preagenort — “a will be made, Our written guarantee 
in. x16 ft. ew Haven. order. > 
30 in.x14 ft. * W. and L. seen new. accompanies every lathe, 
br inx = fee. Lghhe powell, a seamen 
in. x30 ft. ngine Lathe, @8, good as new 
16 in.x42 in Planer Bridgeport, new CG U A a A N T t £ a 
22 in.x4 ft, ‘ease, new. 
22 in.x6 ft. ~ Hendey, new.| We guarantee this lathe to be equal in 
os je-xe fe. . Bigiow, good. | workmanship, truth, accuracy, solidity, 
30 in.x7 ft “ Spay new-| material and finish, to the best made, 
30 in.x8 ft. ag Howes & Phillips, new.| and hold ourselves legally Hable for this 
80 in. x10 ft. bad Powell guarantee, 
12 in, Shaper, Traveling Head, new. 
12 in. Hewes & Phillips, “ 
13 in, Stroke, 9 ft. Bed, Trav. Head Shaper, Barr, Al, 
24 in, aper, Bridgeport, new. 
24 in. we 
6 in. Slotter, E. Co., good order. 5 | 
No. l Screw Machine, Wire Feed, Bet & Whitney 
16-18 -20-23-25-24-34 in. Drills. _ 30 in. Radial Drill. MANUFACTURERS 
Se simgaeons goed danny, ne T 
0. ie Sinker, a ney. new. 
Center Bolt Cutter, new. iwi h | 
5in Cutting Of Machine. Star. ac I n e€ O O S 5 
Merrill Drops, 800 Ibs. good order. 





Bement 2250 lb. Steam Hammer. 

Gilling Machines, Screw Machines, Slate Sensitive Drills. 

Gang Drills, and full line of all kinds of Machine Tools. 
Send for list and specify what is wanted. 


159, 161, 163 and 165 EGGLESTON AYE., 
136, 138, 146, 148, 150. 152, 154 E. 6th St. 





EP. BULLARD, 


CINCINNATI, OHIO. 
72 Warren Street and 62 College Place, New York. 


(See our advertisement on last page.) 








unnmnidionane OF 
\MPROVED 















STEAM ENGINES 

“lu Vanier 

Sizes Varying from 

30 to 2000 Horse Power. | 

Horizontal or Vertical, 

Direct™Acting or Beam, 

vondensing,.Non-Condensing 

or Compound. 

Send for Circular. 


Complete 
TTotive Power, 


“Prants = ¥ 
FURNISHED | 
| 




















“ a WORK 

x var | «lf | JRon KS 
nf ass 1ssaX 

c ENGINES, 
High Pressure. 
Conde nsinga’ Crpoung 
TUBULAR BOILERS. 
Be GEO-A-BARNARD 


“AGENT: 










PISHKILL LANDIN 
| MACHINE CO, 


Preaxiaaniert 


N —-- 
Hebe rt of itehill/ waver 
MANUF comiss, . 5 


STATIONARY BOI/LERS, a gl a a 
iia iaaaaaia ; 7. ne 












V AND BRASS cast? 


YORK OF Ficy 
¥ Room 6, 
COAL AND /RON EXCHANGE, 










JOHN McLAREN, 


a 
Engines, 
















Compressors 
: and 
BOILERS, 
HOBOKEN, N. J. 
STEARNS NS M’ F’ 6. COMPANY, 
RIE, PA | 
ENGINES B.. 15 to 400 Horse Power. | 


or the user. Send for Catalogues 


SAW MILLS and GENERAL MACHINERY, 
Works at ERIE, PA, | 

New York Store, 40 Cortlandt Street, 
MANAGERS. | 


Boilers of Steel and Tron supplied to the trade | 


HAND. 








SMITH & BARNHURST, - - - 
A. “ sarge Stock of 
| Regular Sizes 

NO BOILER. ee 
NO STEAM. ready {or 
NO DANGER. . : 
reat, |mmediate Deliver 
CRUDE | | Y 
| ; ; 
‘Inquiries for 
KEROSENE, | ; cy 
| Prices solicited. 
~ Started instant ly 
Chee aper ‘th: un all | 


others. 


Adams r Richards Machine 00.,, 


} 
| 
| 
New Brunswick, N, J. 


HILL, CLARKE & G0, 


BOSTON, MASS. 











16 AMERICAN 





MACHINIST Fesrvary 11, 1888 





BROWN & SHARPE MANUFACTURING CO. 


PROVIDENCE, R.I., U.S.A. 
FINE MACHINERY, TOOLS OF PRECISION. 









\\ 


SIDE MILLING CUTTER. 





INVOLUTE GEAR CUTTER. FORMED CUTTER. 


Coincident with the rapid and wide extension of the use of Milling Machines, has come an increased demand for Milling 
Cutters. Without good cutters, the efficiency of Milling Machines is much abridged. 

in extending the product of its Milling Department, the BRowN & SHARPE M’F’G Co. has made many new varieties of 
Milling Cutters, and in order to supply the wants of customers, has found it necessary to greatly increase the number 
carried in stock. The INVOLUTE GEAR CUTTERS in stock are from 3 to 48 pitch, 8 cutters to each pitch. Tre kpicycloidal 
are from 2 to 10 pitch, 24 to each pitch. The curvesof gear cutters are obtained by machinery. SIDE MILLING CUTTERS, 
from 3 1-2 in. to 8 in. diameter, are carried in stock. On work having parallel surfaces, these cutters may be used in pairs 
FORMED CUTTERS, for cutting various outlines, are made to order. These, as also the Gear Cutters, ean be sharpened 
without changing their original form—a feature appreciated by those producing work in duplicate. By making cutters in 
farge numbers, with expensive special tools, much greater accuracy has been attained than can be reached by the usual 
methods of manufacture. Users of cutters will generally find it more economical and satisfactory to purchase from 
experienced makers, rather than to attempt to manufacture for themselves. Catalogues mailed on application. All kinds 
of cutters made to order. 


DRIVING WHEEL LATHES. 


R. R. AND LOCOMOTIVE SHOP EQUIPMENTS. 











" NEW YORK, 96 Liberty St. 
PHILADELPHIA, 705 Arch St. 
CHICAGO, 96 Lake St. 


=< 
as 


NILES TOOL WORKS. 


HAMILTON, OHIO. 









ANY CAPACITY. 


FOR HAND OR POWER. 


Particulars on application Full Specification and 
Tender promptly submitted on receipt of capacity, 
height from floor to support overhead and radius 
required. 








SoLE MAKERs, 


~ Fe : ‘“ 
The Yale & Towne Mfg. Co. 
STAMFORD, CONNECTICUT. 
Now York—Chicago—Philadelphia—Boston. Catalogues on application 








SHAPERS, ENGINE LATHES & DRILLS. 





CINCINNATI, OHIO. 


25 inch Back Geared 
and 


20 inch Upright Drills, 
28, 32, and 40 inch Power Feed Drills. 


Stroke. 


LATHES, 
"27". 


26”, 32" 


SHAPERS, 
‘, 15°". 20”, 


ENGINE 





~10 






WRITE FOR PRICES, IT WILL PAY YOU, 
(See special notice of Engine Lathes on page 15.) 


GOULD & EBERHARDT, |E.E.GARVIN & CO. 


EW YORK, 
Near Market St. Depot, Manufacturers of 
Newark, N. J. MACHINISTS! 
Pat. Shapers: 


TOOLS 
ie Small 


IN USE. 
Miller, 


WITH ARM, 
The Machine shown in 
S cut is desi.ned for rapid 

and convenient milling 
§ of small work. 





D 




















EBERHARDT’S 


Patent 


GEAR CUTTER, 
- = In Uso throughout the 


WORLD. 
TO ORDER. 











> = 
GEAR AND RACK @GUTTING 


fiend for Catalogue. 


m™ | to 60 in. x 60 in. x 20 ft., with 


g) PILLARSHAPERS (3 





‘THE PRATT & WHITNEY COMPANY, 






Se Hartford, Oozin. «3+ = Shaping «+< 
a | +#Machines 
PLANERS ———— 





to plane 16 in. x 16 in. x 8 ft., ——————— 
PRICE L1sSsT 
— AND — 
Discount Sheet 


SENT UPON APPLICA- 
TION 


quick return motion. 





with 6 in. x 19 in, stroke 
ae 


THE BILLINGS & SPENCER CO. HARTFORD CONN. 
MANUFACTURERS OF 
STANDARD MACHINE WRENCHES (... 


3) 510) ae oO) 16) 2D Oe) a 
BAR STEEL 
"IN IG SIZES. 





a 


NS y 


ata 








Darid W, Pond, 


to 
111 Liberty Street, New York. 


Sole Selling Agents, 






Successors 


MANNING, MAXWELL & MOORE, 


For IRON and BRASS WORK. 
Tilustrated Catalogue on application. 











Photographs 
S. A. 


pplication. 


Lowell, Mass., U. 


Pood Machine Tool Co,, 


New Designs, Quick Delivery, Great Variety. WORCESTER, MASS, 


GINE_ LATHES 
. Cuts, 


thon en. a 
Engine Lathes, Planers, Drills, Etc., 











Manufacturer of EN 
from 16 to 48 in. swi 


* and Prices furn' 








GEO. W. FIFIELD, 








Gear Wheels and Gear Cutting.—1I make ¢ to 
order, or cut teeth on g blanks sent to me. Of all kinds. 


all sizes to six ft.dm. Small orders or large ones. Fine go RES 

cheap g._ Small cast g. R made brass g by mail at ow J. M. ALLEN, P IDENT. 

prices. Bevel g with porters plan Hi on 

+, $1. Facilities complete, Terms reasonable. Send for cat. W. B. FRANKLIN, Viog-Presmenr. 





J. B. Prgroz, Szorerary. 


KEY-SEATING — 
MACHINES, 


and 20-in. Drills, 
A SPECIALTY. 
Our Key-Seating Machine 
will save cuenge tn @ 
‘use cost; 


‘ord to do 





LATHES FOR TOOL ROOMS, &c. 


FOR PROMPT DELIVERY. 


without one. We — , A eo sie cade 
new Or _. prom 7” and 20’ es, with or out taper attach- 
Shipment be ‘Sest- | ments. Photos and prices on application. 

and Oatalogue. THE a. A. GRAY co., 

















NORTH BLOOMFIELD, ¥. L CINCINNATI, O. 
Buffalo Steel Foundry, 
And other Tools for the Manufacture of all kinds of 
MIDDLETOWN, CONN. 
—0{— 


W.P. DAVIS, | 477, 479, 481 Sycamore Street, Cor. of Webster. 
CASTINGS, ==: 
i “BUFFALO, N. Y. 
PUNCHING PRESSES, DIES, 
SHEET METAL GOODS,°"°* Erc:S*"°* DROP HAMMERS. 
STILES & PARKER PRESS CO. 
Branch Office and Factory 203, 205, and 207 CENTRE STREET, NEW YORK. 
Manwiacturer 
Tsing 


J.M.CARPENTER Fog ro riiitiiiiladiil 





PAWTUCKET.R.I. 











